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1.0 Declaration
1.1 Site Nane and Location

WIllianms Air Force Base (AFB) is located in Maricopa County, east of Chandler, Arizona (Figure
1-1). Qperable Unit 1 (QUJ1) of the WIllianms AFB, National Priorities List (NPL) site conprises
the individual sites listed in Table 1-1.

1.2 Statenent of Basis and Purpose

This Record of Decision (ROD) presents the selected renedial action for the sites that conpose
Q)1 at Wllians AFB, which are listed in Table 1-1. The ROD was devel oped i n accordance with
t he Conprehensi ve Environmental Response, Conpensation, and Liability Act (CERCLA), as anended
by the Superfund Amendrment and Reaut honzation Act (SARA), and, to the extent practicable, the
Nati onal Contingency Plan (NCP). This decision is based on the Admi nistrative Record for this
operabl e unit.

The U.S. Environnental Protection Agency (EPA) and the State of Arizona concur with the
sel ected renedy for QU 1.

1.3 Assessnent of the Site

Dieldrin and berylliumare present in Landfill (LF-04) surface soils at concentrati ons above
remedi ation goals (RG. Existing conditions at the site have been determ ned to pose a total
increnental lifetime cancer risk (ILCR) of 2.03 x 10-5 for future residential exposures and 1.3
x 10-5 for current occupational exposures to contam nated surface soils. The nost significant
exposure pathways are dernmal contact with soil, incidental ingestion of soil, and inhalation of
fugitive dust. Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response action selected in this ROD, nmay present an i nm nent and
substanti al endangernent to public health and the environnent.

1.4 Description of the Sel ected Renedy

QU1 currently includes the ten sites listed in Table 1-1 and presented in Figure 1-2. Qperable
Unit 2 (QU2) is defined as the groundwater contam nation and the first 25 feet in depth of soil
at the Liquid Fuels Storage Area (ST-12). Qperable Unit 3 (QUJ3) has been newy established to
acconplish the foll ow ng:

. Characterize environnmental contam nant conditions and health risks associated with
t he Sout hwest Drai nage System (SW9), which was expanded to include a stormdrain
line, five oil/water separators northeast fromthe headworks to Building 53, and a
capped portion of the drainage systemjust downstream of the headworKks.

. Characterize environnental contam nant conditions and health risks associated with
deep soils below 25 feet in depth at ST-12.

. Present a conprehensi ve ecol ogical risk assessnent for the whole of Wllians AFB in
the QU3 renedial investigation (RI) report.

. Establish final renedial actions for Fire Protection Training Area No. 2 (FT-02)
inthe Q)3 feasibility study (FS) and RCOD.

<I M5 SRC 0994117B>



Table 1-1

Site List
Qperable Unit 1
WIllians Ar Force Base

Site Code Site Description
LF-04 Landfi | |
FT-03 Fire Protection Training Area No. 1
SD- 10 Nor t hwest Drai nage System
RW 11 Radi oactive Instrunentation Burial Area
DP-13 Pesticide Burial Area
SS-01 Hazardous Materials Storage Area
ST-05 Bui l ding 789, 5 USTs
ST- 06 Bui I ding 725, 2 USTs
ST- 07 Bui | di ng 1086, 2 USTs
ST-08 Bui | di ng 1085, 3 USTs

<I MG SRC 0994117C



Addi ti onal operable units may be identified in the future as a result of these and other
investigations. Al so, because WIIlians AFB has been closed, additional operable units nmay be
utilized to expedite renedial action activities in accordance with Base reuse goals.

The description of the selected remedy for each of the ten sites within Q)1 is presented in
the follow ng sections.

1.4.1 Landfill (LF-04)
The sel ected renmedy for LF-04 involves the followi ng maj or conponents:

. A perneabl e cap over the contam nated surface soils to limt exposure by
potential receptors and control natural erosion processes

. An interceptor trench around the perineter of the capped area to aid in collecting
and proper routing of any stormmater runoff

. A fence around the perineter of the interceptor trench and warni ng signs posted
to notify potential |and users of the presence of the cap covering contam nated
surface soi

. Postcl osure care for 30 years, including landfill cover nmintenance, annual soi
noni toring, sem annual (every 6 nonths) groundwater nonitoring, and nai ntenance of
all associated nonitoring equi prent to ensure the effectiveness of the renedia
action

. Land-use restrictions to protect the integrity of the landfill cover and the
operation of the groundwater nonitoring system

The remedy acconplishes the prinmary renediation goal of overall protection of hunman heal th and
the environnent by providing a barrier between the contam nated soil and any potential hunman or
envi ronnental receptors.

1.4.2 Fire Protection Training Area No. 1 (FT-03)

No acti on.

1. 4.3 Northwest Drainage System (SD- 10)

No acti on.

1.4.4 Radioactive Instrunentation Burial Area (RW11)

No further action.

1.4.5 Pesticide Burial Area (DP-13)

No further action.

1.4.6 Hazardous Materials Storage Area (SS-01)

No acti on.

1.4.7 Underground Storage Tanks (UST) at Buil ding 789 (ST-05)

No further action.

1.4.8 USTs at Building 725 (ST-06)

No further action.

1.4.9 USTs at Building 1086 (ST-07)



No further action.

1.4.10 USTs Buil ding 1085 (ST-08)

No further action.

1.5 Statutory Determnations - Landfill (LF-04)

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedi a
action, and is cost-effective. This renedy uses pernanent solutions and alternative treatnent
technol ogi es to the maxi num extent practicable for this site. However, because treatnent of the
principal threats of the site was not found to be practicable, this remedy does not satisfy the
statutory preference for treatnent as a principal elenent of the remedy. The size of the
landfill, the fact that there are no on-site hot spots that represent the nmajor sources

of contamination, and tne fact that the contamninated surface soils cover buried landfill wastes
preclude a renedy in which contam nants coul d be excavated and treated effectively.

Because this remedy will result in hazardous substances renai ning on site above heal t h-based
levels, a revieww |l be conducted within 5 years after conpletion of the renmedial action to
ensure that the remedy continues to provi de adequate protection for human health and the

envi ronnent .

1.6 Decl aration Statenent

No unacceptable health risks are present at any of the follow ng sites, as cal cul ated under a
resi dential exposure scenario during the risk assessnent. Therefore, 5-year periodic reviews
are not required for these sites.

1.6.1 Fire Protection Training Area No. 1 (FT-03)

No renedial action is necessary to ensure protection of human health and the environnent.

1.6.2 Northwest Drainage System (SD 10)

No renedial action is necessary to ensure protection of human health and the environnent.

1.6.3 Radioactive Instrunentation Burial Area (RW11)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and
elimnated the need to conduct additional renedial actions.

1.6.4 Pesticide Burial Area (DP-13)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and
elimnated the need to conduct additional renedial actions.

1.6.5 Hazardous Materials Storage Area (SS-01)

No renedial action is necessary to ensure protection of human health and the environnent.

1.6.6 USTs at Building 789 (ST-05)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and
elimnated the need to conduct additional renedial actions.

1.6.7 USTs at Building 725 (ST-06)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and



elimnated the need to conduct additional renedial actions.
1.6.8 USTs at Building 1086 (ST-07)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and
elimnated the need to conduct additional renedial actions.

1.6.9 USTs at Building 1085 (ST-08)

No further renedial action is necessary to ensure protection of human health and the
environnent. A previous response action at the site renoved the source of contam nation and
elimnated the need to conduct additional renedial actions.

This Record of Decision for Qperable Unit Nunmber One at Wllians Air Force Base, Arizona nay be
executed and delivered in any nunber of counterparts, each of which when executed and delivered
shal | be deened to be an original but such counterparts shall together constitute one and the
same docunent .

Alan K A sen, Drector Dat e
U S Ar Force, Base Conversion Agency

John C. Wse, Deputy Regional Admi nistrator Dat e
EPA, Region | X

Edward Z. Fox, Director Dat e
Ari zona Departnent/of Environnental Quality

Rita Pearson, Director Dat e
Ari zona Departnent of Water Resources



2.0 Decision Sumary
2.1 Site Nane, Location, and Description

WIllianms AFB was a flight training base located in Maricopa County, Arizona approxi nately 30

m | es sout heast of Phoenix and just east of Chandler (Figure 1-1). The Base, conmmissioned as a
flight training school, was constructed on 4,127 acres of government land in 1941. Runway and
airfield operations, industrial areas, housing, and recreational facilities are |ocated on the
Base. Training activities started after construction, with jet aircraft training beginning in
1949. The Base was cl osed Septenber 30, 1993

This ROD addresses renedial actions for QJ 1, which conprises the sites presented in Table 1-1
and Figure 1-2.

WIllianms AFB is relatively isolated fromany large netropolitan area. It is surrounded primarily
by agricultural land in a valley that has had a long history of intensive agricultural use,
predominantly for crops of citrus, cotton, and alfalfa. Snaller urban areas such as Msa,

Chandl er, Glbert, and Apache Junction are located 5 to 15 mles northeast and northwest of the
Base. The Queen Oreek and Chandl er Heights areas are approxinmately 5 mles south and west of

t he Base boundary, respectively. Table 2-1 lists these towns and others wi th distance and
direction fromWIIlians AFB, and the popul ation of the towns are included. These areas are
separated fromthe Base by cultivated and uncultivated | and

During its active status, 3,029 mlitary personnel and 869 civilian enpl oyees were stationed at
the Base. Many of the mlitary personnel lived off Base in one of the surrounding areas. The
total population actually living on Base, including dependents, was approxi mately 2,700. On an
aver age wor kday, the popul ation of the Base increased to nore than 5,000 because of the influx
of both civilian enployees and military personnel living off base (Cost Branch Controller

Di vi si on, 1987).

A devel opnent plan for the region (Sunregion Associates, 1987), if inplenented, will
dramatically alter the region surrounding WIlians AFB. The portions of the devel opnent plan of
nost inportance to the Base are the East Mesa Subarea Plan and the Queen O eek-Chandl er Heights
Pl an. The forner proposes devel opment for portions of the Gty of Mesa, the Town of Glbert,
the Gty of Apache Junction, and the land area north of WIllians AFB. The proposed |and area for
the Queen COreek-Chandler Heights Plan is east of Chandler, just south of the Base in the

approxi mate | ocation of the Town of Queen COreek. The plan is to devel op the proposed area
residentially and conmercially for a 25-year period. |If inplenented, this devel opnent will
dramatical ly i npact the denographics and popul ation around the Base. In addition, the closure
of WIlianms AFB could al so i npact the region

There are no nmjor surface water bodies within a 10-mle radius of the Base. The Base lies

bet ween the 100-year and 500-year flood |level for streans in the Gla R ver Basin (U S
Departnent of Housing and Urban Devel opnent, 1979). Stormdanage on the Base is directed to a
conbi nati on of open channels used to drain nost of the Base and underground drai nage structures.
Stormdrai nage fromthe Base flows either to the Roosevelt Water Control District (RACD)
floodway that flows southward in the vicinity of the Base or directly to the floodway west of
the Base, or into the wastewater treatnment plant.

There are at least 90 donestic permtted wells within a 3-mile radius of the Base. These wells
are not affected by the contam nation at Q) 1. The Base currency perforns periodic nonitoring
and sanpling of groundwater wells on the Base in the vicinity of LF-04 and ST-12
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Table 2-1

Cities Surrounding Wllians Air Force Base

Direction Relative to Di stance from
WIlians AFB WIllians AFB (m | es)
Nor t h- Nor t hwest 10
West 5
Nor t hwest 5
Nor t h- Nor t hwest 15
Sout h 5
Nor t hwest 20
Nor t hwest 25

Public Law Tape 94-171

Popul ati ona

90, 533

29, 188

288, 091

2,667

141, 865

893, 983

18, 100



The climate of Wllians AFB is simlar to that of Phoenix and the rest of the Salt R ver Valley.
The tenperature ranges fromvery hot in the sunmer to mild in winter. Rain cones nostly in two
seasons: fromlate Novenber until early April, and in July and August. Average annua
precipitation is approximately 7.1 inches. Humdity ranges from approximately 30 percent in
winter to 10 percent in summer. WIlians AFB is al so characterized by |ight wi nds.
Evapotranspiration rates in the area exceed 65 inches per year

WIllianms AFB lies in the eastern portion of the Basin and Range Physi ographi c Low ands Provi nce
of south-central Arizona, which is located in the Salt River Valley. The |ocal topography is
controlled by |arge-scale nornal faulting that has resulted in the fornmation of broad, flat,
alluvial-filled valleys separated by steep isolated hills and nountain ranges. Arizona
Departnent of Water Resource's hydrol ogi ¢ maps show the Base bounded to the north by the Usery
Mountains, to the east by the Superstition Muntains, to the south by the Santan Muntains, and
to the west by South Mountain

The topography of the Base slopes gently to the west with a generally less than 1 percent grade
El evati ons range from 1, 326 feet above nean sea level (nsl) on the west side of the Base to
1,390 feet above nsl at the southeast corner of the Base

According to Laney and Hahn (1986), the area of the Base is underlain by six geologic units:
crystalline rocks, extrusive rocks, red unit, lower unit, mddle unit, and upper unit. The
crystalline and extrusive rocks conpose the surroundi ng nounti ans and the basenent conpl ex
under | ying the consolidated and unconsol i dated sedinments of the valley. The four units
overlying the basenment conplex are of sedinmentary origin and have the surroundi ng nountai ns and
|l ocal drainage as their source areas.

The red unit immediately overlies the basenent conplex and is conposed of well-cenented breccia
congl onerate, sandstone, and siltstone of continental origin with interbedded extrusive flow
rocks

The lower unit overlies the red unit and consists of playa, alluvial fan, and fluvial deposits
with evaporites and interbedded basaltic flows present in |ower sections (Laney and Hahn, 1986).

The mddle unit overlies the lower unit and is conposed of playa, alluvial fan, and fluvial
deposits with no associ ated evaporites. The nmiddle unit received its sedinent primarily fromthe
Salt River, whereas the red and | ower units had the | ocal nountains as the principal source.

The youngest unit in the stratigraphic sequence is referred to as the upper unit. This unit
consi sts of channel, floodplain, terrace, and alluvial fan deposits of |largely unconsolidated
gravel, sand, silt, and clay.

Geol ogi cal conditions beneath OJ 1 were characterized by using a conbination of continuous
coring and geophysics. The deposits encountered during drilling at Q)1 are correlative to the
upper unit of Laney and Hahn (1986) and possibly to the extrene upper section of their mddle
unit.

There are two najor soil associations found in the vicinity of Wllians AFB. The Mbhall-Conti ne
Association is found over nuch of the Base, and the G || nan-Estrella-Avondal e Association is
found at the southern boundary of the Base. The Mhall-Contine and the G|l man-Estrell a- Avondal e
Associ ati ons have generally the sane characteristics, being well drained and nearly level with
sl opes of |less than 1 percent.

Because of a decline in the water table produced by excessive irrigation w thdrawal s over the
past 50 years, an extensive vadose zone has been produced in the vicinity of WIllians AFB. The
low rainfall and hi gh evapotranspiration rate of the area also contribute to a very | ow
potential for recharge to occur through the soil conprising the vadose zone.

G oundwat er beneath OJ 1 sites is encountered at depths ranging from 180 to 250 feet. IT
Corporation (IT) and previous contractors have placed nonitoring wells at two of the QU1 sites
(LF-04 and FT-03) to nonitor two zones of the aquifer. At both sites, the aquifer zones are
considered to be part of the sanme aquifer systemand are referred to as the upper and | ower
portions of the aquifer



G oundwat er el evation contour naps indicate that groundwater flows to the north and east on a
Base-wi de scale. This finding is consistent with other groundwater el evation contour naps
presented for the area (Laney and Hahn, 1986; AeroVironnent, Inc. [AV], 1987). G oundwater
flows to east at LF-04 and to the north at FT-03. Hydraulic gradients range from4.30 x 10-3 to
8.50 x 10-3. Using hydraulic conductivity data from ST-12 and assuming a porosity of 0.30,
groundwat er flow velocity over the Base in the |ower portions of the aquifer is calculated to
range from1.4 x 10-3 to 2.9 x 10-1 feet/day.

2.2 Site Hstory and Enforcenent Activities

WIllianms AFB was a flight training base that opened in 1942. |t was i medi ately conm ssioned as
a flight training school, and training activities with jet aircraft began in 1949. Throughout
its history, pilot training was the prinary activity at Wllians AFB. At various tines,

bonbar di er, bonber pilot, instrunent bonbi ng specialist, and fighter gunnery training schools
were al so housed on Base. Over the years, a wide variety and | arge nunber of aircraft have been
housed at WI1lianms AFB.

The Installation Restoration Program (I RP) was inplenented by the U S. Departnent of Defense
(DCD) in 1980 to identify and control environnental contam nation from past hazardous materials
use and disposal activities at United States Air Force (USAF) installations. The IRP is DOD s
equi val ent of the national Superfund program SARA passed by Congress in 1986, required
cleanup of federal facilities to neet Superfund requirenents.

I RP gui dance was received at Wllians AFB in July 1983 and the initial assessnent study

(desi gnated as Phase |) was conpl eted by Engi neering-Science (ES) in 1984. Based on a revi ew of
avai |l abl e records pertaining to chem cal handling and di sposal practices, interviews with site
personnel, and a site survey of activities at Wllians AFB, the study identified the follow ng
nine potential sites where hazardous naterials have been handl ed or di sposed:

. Landfil |

. Fire Protection Training Area No. 1

. Fire Protection Training Area No. 2

. Nor t hwest Drai nage System

. Sout hwest Drai nage System

. Radi oactive Instrumentation Burial Area
. Pesticide Burial Area

. Hazardous Materials Storage Area

. Li quid Fuel s Storage Area.

A second investigation (designated as Phase Il) was conducted by AV from Septenber 1984 to
Decenber 1985. This investigation was initiated to confirmthe information in the ES report and
to verify the presence and quantify the extent of contam nation. |In 1987, AV conpleted an

addi tional investigation (Phase Il, Stage 2) to define the nost |ikely pathways for contamn nant
mgration fromeach site and to confirmthe presence or absence of contam nation al ong those

pat hways. Sone of the analytical data utilized in this ROD were collected during this Phase |1,
Stage 2 investigation.

In 1987, as a result of AV investigations, IT, under a contract with Martin Marietta Energy
Systens, Inc. (Energy Systens) through the Hazardous Waste Renedi al Actions Program ( HAZWRAP)
(I'T, 1987a), perfornmed a sinple renedial action. This activity involved designing soil
cenmenting and a concrete cap for approximately 350 feet of the uppernost portion of the

Sout hwest Drai nage System Plans and specifications were issued in Septenber 1987 (1T, 1987b)
and the work was conpl eted that year.

In October 1988, the Air Training Coomand (ATC) contracted Energy Systens and its subcontractor,
IT, through the U S. Departnent of Energy (DCE) to conplete the RI/FS, Proposed Plan, and RCD at
WIllianms AFB. As part of these efforts, a Work Plan (IT, 1991a); a Quality Assurance Project
Plan (QAPP) (IT, 1991b), which includes a Health and Safety Plan (HSP); and a Field Sanpling
Plan (FSP) (IT, 1991c) were issued. The continuation of the Rl was initiated in January 1989.
The sites investigated include the nine original sites plus four underground storage tank (UST)
sites. The conplete list of all WIlians AFB sites then consisted of the foll ow ng:



. Landfill (LF-04)

. Fire Protection Training Area No. 1 (FT-03)

. Fire Protection Training Area No. 2 (FT-02)

. Nor t hwest Drai nage System (SD-10)

. Sout hwest Drai nage System (SD-09)

. Radi oactive Instrunentation Burial Area (RW11)
. Pesticide Burial Area (DP-13)

. Hazardous Materials Storage Area (SS-01)

. Liquid Fuel s Storage Area (ST-12)

. USTs at four areas (ST-05, ST 06, ST 07, ST-08).

WIlianms AFB was added to the NPL on Novenber 21, 1989. The NPL prinmarily serves as
an information tool for the EPAto identify sites that possibly warrant further investigation
and renedi al action.

As a consequence of inclusion on the NPL listing, negotiations were conpleted and a Federa
Facilities Agreenent (FFA) was signed on Septenber 21, 1990. The FFA establishes a cooperative
and participatory framework anong the federal and state agency nenbers, defines their roles and
responsi bilities, and devel ops a process to resolve any disputes that nay arise during the study
and execution phases of the IRP. In addition, the FFA prioritizes and schedul es the
investigation and renedial actions at WIllians AFB through the designation of operable units
that aid in nmanagi ng these activities. Parties to the FFA include the USAF, the EPA the
Arizona Departnent of Environnental Quality (ADEQ, and the Arizona Departnent of Water

Resour ces (ADWR).

A ROD for Q)2 was signed in Decenber 1992. The sel ected renmedy invol ves a conbination of soi
vapor extraction w th bi oenhancenment to renmedi ate affected soils to a depth of 25 feet, and
groundwat er extraction and treatnment via air stripping with em ssion abatenent to address the
contam nated groundwater. The selected renedy will be inplenmented until the chemicals of
concern that present an unacceptable risk to human health or the environnent in soil (benzene
1, 4-di chl arobenzene) and groundwat er (benzene, naphthal ene, toluene) are reduced to
concentrations below final renediation goals.

H story of past waste practices, environnmental investigations, enforcenment activities, and
remedi al actions is presented for each site within Q)1 in the follow ng sections.

2.2.1 Landfill (LF-04)
2.2.1.1 Site Description and H story

The Landfill (FL-04) is located in the southwest corner of the Base (Figure 1-1) and is adjacent
to the sewage treatnment plant (Figure 2-1). During its operation from 1941 to 1976, LF-04

recei ved mainly domestic trash and garbage. LF-04 al so received wood, netal, brush, and
construction debris. As with many sanitary landfills, solvents and chenicals may have been

di sposed of along with the trash. Also, prior to 1973, dried sludge fromthe sewage treatnent
plant was taken to LF-04 (ES, 1984). Since closure of LF-04 in 1976, all newy generated wastes
have been transported off Base for disposal by a contractor (ES, 1984).

The Landfill was constructed by digging unlined trenches 15 to 20 feet deep and then filling
themwith refuse to approximately 10 to 15 feet above the original ground level for a total fil
depth of 25 to 35 feet. Filling began in the southwest corner of the site and progressed to the
area east of the sewage treatnment plant, followed by filling in the southeast corner of the
site. During the 1940s and 1950s, material deposited at LF-04 was routinely burned (ES, 1984).

The top surface of LF-04 is irregul ar because of differential trench settlenent. There is also
a smal |l amount of waste (brush, nmetal, and wood) that is not buried.

2.2.1.2 Investigations

ES, under contract to the USAF, conpleted Phase | of the IRP on WIllians AFB in February 1984.
Phase | used available witten and oral infornmation to identify and assess past di sposal and
spill sites. The Phase | docunent identified LF-04 as an area on WI|ians AFB where past
hazardous material handling and disposal facilities nmay have resulted in contam nati on (ES



1984). A records search evaluated i nformati on such as Base maps, aerial photographs, disposa
records, hazardous material inventories, spill records, and environnental documents and pernits.
Al so, forner and present Base personnel were interviewed to determ ne and assess di sposal and
spill sites.

Phase | was followed by Phase Il, Stage 1 field work, during which AV installed seven borehol es
(three shallow, four deep) around the periphery of the landfill to a maxi numdepth of 83.5 feet
and col l ected and anal yzed 52 soil sanples. During the Phase |1, Stage 2 investigation, AV

installed and sanpl ed six groundwater nonitoring wells around the periphery of the landfill.
One of these wells (LA-06) was conpleted in the uppernost section of the aquifer while the
remai ning five were advanced to the I ower section of the aquifer. No soil sanples were taken
fromLF-04 during the Phase ||, Stage 2 investigation
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During the R, IT installed an additional 6 wells around the periphery of the landfill, bringing
the total to 12. These wells were installed in the upper section of the aquifer to obtain
addi ti onal groundwater nonitoring data hydraulically upgradi ent and downgradi ent of LF-04 and to
det erm ne groundwater characteristics. A so, ten suface soil sanples were collected fromthe
landfill surface in Decenber 1991 for analysis

Monitoring well and soil boring locations are presented in Figure 2-2. This figure also details
concentrations of surface soil sanples

2.2.1.3 Oher Actions

No ot her action has been taken at this site.
2.2.2 Fire Protection Training Area No. 1 (FT-03)
2.2.2.1 Site Description and History

There are two known areas where fire protection training activities have been conducted on

the Base (FT-03 and FT-02). The original fire protection training area (FT-03) was believed to
be | ocated on the northwest portion of the Base between the northwest-southeast runway (12R)
Taxiway No. 5, and the northern part of the golf course (Figure 2-3). The precise |ocation of
FT-03 originally was uncertain because its |ast use was nore than 30 years ago. |In actua
location, also shown in Figure 2-3, was finally confirned by interviews and conputer-enhanced
aerial photographs (IT, 1990a).

Qperations at FT-03 are believed to have started in the early 1940s and were concluded in 1958
The site was reportedly used for fire training in which fuel, waste oils, solvents, and other
flammabl e materials were burned during the training exercises (ES, 1984). Water was applied to
the ground surface before each burn to mnimze the total inpact of the waste application. Any
residual (unburned) naterials and fire extingui shing agents may have vol atilized or percol ated
into the ground

Al though no information was avail abl e concerning the volune of wastes used and the frequency of
burns, it is believed that the nunber of training exercises conducted during the 1940s were
lower than in |ater years when training activities received nore enphasis (ES, 1984).
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2.2.2.2 Investigations

The Phase | docunent identified FT-03 as an area at WIllians AFB where previous activities may
have resulted in contam nation (ES, 1984). No field work was performed at FT-03 during the
Phase I, Stage 1 work; however, during the Stage 2 investigation, AV drilled 12 soil borings to
a maxi num depth of 40 feet and coll ected and anal yzed 56 soil sanples as shown in Figure 24.

The area initially investigated by AV is approxi mately 500 feet east of the golf course and
1,500 feet north of Base housing. AV also installed three deep groundwater nonitoring wells
(F1-01, F1-02, and F1-03) and col |l ected ni ne groundwater sanples.



Because no evi dence of soil or groundwater contam nation was found during the Phase II, Stage 2
investigation of this area, historical photographs were exam ned and additional inquiries were
made of retired Base personnel familiar with the original use of this area. These personnel
indicated that FT-03 was | ocated between the northwest-southeast runway (12R) and Taxi way No. 5
(Figure 2-3). This location was confirned using conputer-enhanced aerial photographs taken
during 1949, 1954, 1957, and 1979.

Anal ysi s of aerial photographs tahen in 1957 showed that FT-03 was conposed of three burn areas
(1T, 1990a). These areas are |located earth of Taxiway No. 5 and west of Runway 12R Based on
aerial photographs, in May 1989, IT installed two boreholes at FT-03 to a maxi mum depth of 150
feet and collected and anal yzed 12 soil sanples fromthe boreholes. In addition, IT collected
one water sanple fromeach nonitoring well in February 1989.

After collecting groundwater elevation data for nore than 12 nonths, and conducting several
rounds of groundwater sanpling and anal ysis which detected limted contam nation, Wlls F1-02
and F1-03 were abandoned during 1991, and F1-01 was converted to a piezoneter for continued
groundwat er | evel measurenents. This was agreed to by all parties to the FFA

In Septenber 1993, three surface soil sanples were collected and anal yzed for semvolatile
organi ¢ conpounds (SVQOC) and netals to confirmthe presence or absence of contami nants in
surface soil.
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2.2.2.3 O her Actions

No ot her actions have been performed at this site.

2.2.3 Northwest Drainage System (SD- 10)

2.2.3.1 Site Description and History

The Northwest Drainage System (SD-10) includes both the old and existing northwest drainage
ditches. The old section of SD-10 ran southwest across what is now Base housing. This old

section of SD- 10, which was used until approxi mately 1954 (Figure 2-5), is now fill ed.

Aeri al photographs show that between February 1949 and January 1954, the existing northwest
drai nage ditch was constructed. This existing portion of SD-10 runs parallel to K Street and

Base housing (IT, 1990b) and is located on the northwest corner of the Base. It traverses the
nort hernnost section of the Base within 100 feet of Base housing. |t then extends west to the
golf course. |Its channel is approximately 2,100 feet long, 20 feet wide, and 5 feet bel ow

gr ade.

SD-10 receives drainage froma portion of the flight line and has been in place since 1950. This
site was investigated because spills of aircraft washing solution and shop wastes may have
washed into SD-10 (ES, 1984).

2.2.3.2 Investigations

During the Phase | investigation, ES determned that SD-10 may have been contam nated by past
hazardous material handling and di sposal practices (ES, 1984). During Phase IL Stage 1
(conducted in 1984), AV drilled four borings (NWO1 through -04) to a nmaxi mum depth of 2 feet
using a hand auger. During the Stage 2 activities (conducted in 1986), AV drilled an additional
nine soil borings (NWO5 through -13) to a nmaxi nrum depth of 40 feet and coll ected and anal yzed
40 soil sanmples. As shown in Figure 2-6, these sanples were collected in the vicinity of the
exi sting drai nage ditch.

As part of the RI, IT installed four shallow boreholes in 1989 (OrI-02-55-01 through 04) to a
depth of 31 feet and collected and anal yzed 12 soil sanples. These sanples were |ocated at the
inlet and outlet of both the existing and the old drainage ditch. |T also collected and

anal yzed two surface soil sanples fromthe old session of the ditch in February 1989.
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In Septenber 1993, five surfaces soil sanples were collected and anal yzed for nmetals to confirm
the presence or absence of contami nants at the surface soil |evel

2.2.3.3. Oher Actions

No additional action has been taken at this site
2.2.4. Radioactive Instrunentation Burial Area (RW11)
2.2.4.1. Site Description and H story

The Radi oactive Instrunentation Burial Area (RW11) covers approxi mately 100 square feet and is
| ocated near the southern edge of the Base just east of LF-04 (Figure 2-7). RW11 is |ocated
approxi mately 2,000 feet south and 1,800 feet east of the Base housing. The area was fenced
with warning signs attached to the fence identifying the area as a radi oactive nmaterials buria
area (1T, 1991d) until the renoval action in Decenber 1992. After clean closure, the fence and
signs were renoved.

It had been common practice until approxi mately 1958 for the USAF to bury dials painted with
radi um | um nous paint, electron tubes containing radiumbearing parts, and possibly other
contam nated instruments or equi pnent. These instrunents, which have | owlevel radioactive
content, are believed to have been buried in this area before 1960 (ES, 1984).

Radi oactive instrunents were reportedly placed in a drilled hole and then the holes were filled
with cement. There were five areas at RW11 with buried cylinders approximately 1 foot in

di anmeter where itens are suspected of being buried. No infornation was available in the files
or through interviews to confirmwaste type and quantity, years wastes were buried, or burial
procedures or configurations (ES, 1984).

2.2.4.2 Investigations

During the Phase | investigations, ES identified RW11 at Wlians AFB as an area where past

di sposal practices may have resulted in contam nation. The radioactivity count at the surface
was reported as normal in 1984 (ES, 1984). N ne soil sanples from 30-foot borings next to

three of the five cylindrical buried concrete footings were collected and anal yzed by AV in

1986 (Phase Il, Stage 2). These soil sanples did not show |l evels of radioactivity significantly
above site-specific background |evels
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In 1989, as part of the R, IT installed two shall ow borehol es beside the two renai ning buried
concrete footings. Six soil sanples were collected fromthe boreholes and a radiol ogi ca

anal ysis was performed. A third boring was also installed 200 feet north of RW11 and 700 feet
south of Perineter Road to collect site-specific background data

In Decenber 1992, subsequent to the renoval of five buried concrete footings, |IT obtained
sanples fromthe sidewalls of each of the pits associated with the footings. The sanples were
taken at 3, 6, and 9 feet in depth for a total of 15 sanples. 1In addition, a site-specific
background sanpl e was col | ected approxi mately 200 feet south of RW11l at a depth of 1 foot.
Sanpl e | ocations are shown in Figure 2-8

2.2.4.3 O her Actions

An Engi neering Eval uation/ Cost Analysis (EE/ CA) was conpleted for this site in 1991 (IT, 1991d).
In accordance with that EE/ CA and under the authority of the USAF Radi oi sotope Conmttee, a
removal action at this site was conpleted in Decenber 1992. A draft Renoval Report was issued
in June 1993. (IT, 1993a).

2.2.5 Pesticide Burial Area (DP-13)

2.2.5.1 Site Description and History



The Pesticide Burial Area (DP-13) is located i nmediately northeast of LF-04 in the southwest
corner of the Base (Figure 2-9). The site is less than 0.4 acre and is | ocated approxi matel y
1,500 feet south of Base housing

Bet ween 1968 and 1972, druns contai ning unused or outdated pesticides were buried at this site
on four or five occasions and signs were erected nmarking the general |ocation. The types and
quantities of pesticides buried at DP-13 were not docunented.

2.2.5.2 Investigations

The Phase | document identified DP-13 as a site at WIlians AFB where past disposal practices
may have resulted in contamination. A nagnetoneter survey was conducted by AV in 1984 and 1985
(Phase 11, Stage 1) to locate the buried druns. This survey identified ten potential buria
locations, all at depths of approxinately 5 feet. No sanpling or drilling activities were
conducted at this tine.
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During the 1987 (Phase Il Stage 2) investigation by AV, eight shallow soil borings were drilled
near the magnetic anonmlies that were identified by the magnetoneter survey. One of these
boreholes was drilled to a depth of 50 feet while the remai ning seven were drilled to a maxi num
depth of 20 feet. Two soil borings were also drilled outside DP-13 to establish site-specific
background and geotechnical conditions. AV collected and anal yzed 36 soil sanples during the
Phase II, Stage 2 investigation

IT conpl eted a second nagnetoneter survey in Novenber 1988 as part of the RI. This survey
confirned all of the previous nagnetic anomalies found within the fenced boundari es of DP-13,
except one located at the eastern edge of the area that did not appear to be caused by buried
drums. Three additional anonmalies were discovered outside the fence during the 1988 survey (IT,
1990c). Locations and discussion of the anormalies are provided in Section 2.6 of the Q41 R

During the Rl by IT in 1989, two soil borings (WP-B-01 and WP-B-02) were drilled and seven soi
sanpl es were collected and anal yzed I T al so coll ected and anal yzed 6 and 12 surface soil sanples
in 1989 and 1991, respectively. Additional confirmatory soil sanples were collected during the
renoval of the buried druns.

Locati ons of soil sanples are presented in Figure 2-10
2.2.5.3 O her Actions

An EE/ CA was conpleted for this site in 1990, recommendi ng renoval of the buried drunms. In May
1991, the buried druns were excavated and renoved from DP-13 and properly disposed of by a USAF
subcontractor. Following conpletion of the renoval action, the fence was disnantled and the

si gns renoved.

2.26 Hazardous Materials Storage Ares (SS-01)
2.2.6.1 Site Description and History

The Hazardous Materials Storage Area (SS-01) is located just south of Taxiway No. 6, near
Bui l ding 1090 (Figure 2-11) and is an unmarked area approxi mately 30 feet by 40 feet. Paint,

sol vents, caustics, and other naterials used for maintenance operations were stored in this area
from1959 until it was abandoned in 1983. As a result, this area was a suspected | ocation for

m nor spillage or | eakage of hazardous wastes (ES, 1984).
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2.2.6.2 Investigations

The Phase | docunent identified SS-01 as a site at WIliams AFB where past handling and di sposa
practices may have resulted in contamnation. No field work was perforned at SS-01 during the
Phase I, Stage 1 activity. During the Stage 2 activity, AV drilled 12 soil borings and



coll ected and anal yzed 42 soil sanples (AV, 1987). In 1991, during the R perforned by IT, four
deep boreholes were drilled, fromwhich 16 soil sanples were collected by IT, four deep
borehol es were drilled, fromwhich 16 soil sanples were collected and anal yzed

Locati ons of borings are presented in Figure 2-12
2.2.6.3 Oher Actions

No ot her actions have been perforned at this site
2.2.7 USTs at Building 789 (ST-05)

2.2.7.1. Site Description and H story

During the history of the Base, USTs have been used to store diesel, gasoline, waste oil, and
other materials. Five of these tanks were |ocated at the former Base Mdtor Pool. The former
Mot or Pool was |ocated at the current cable television area approxinmately 1,000 feet west of
5th Street and just south of A Street. The tanks at Building 789 were assigned a current site
desi gnati on of ST-05.

ST-05 included four 12,000-gallon and one 1,000-gallon USTs. The four 21,000-gallon tanks were
used to store gasoline and diesel for the nmotor pool. The tanks were installed side-by-side in
an east-west |line approxinately 90 feet south of A Street between Building 789 in the tel evision
satellite dish area and the Base inpound yard (Facility 782). The tanks are nunbered LU 01-1
LU-01-2, LU-01-3, and LU-01-4 fromwest to east. The 1,000 gallon tank, designated LU-01-5 and
located just north of LU-01-4, was a waste oil tank that was connected to a sunp in the concrete
slab at the notor pool. The |ocations of these abandoned tanks are shown in Figure 2-13

These USTs were installed in 1941 and abandoned in the early 1950s. Al of these tanks were
constructed of carbon steel and their exteriors were tar-coated
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2.2.7.2 lInvestigations

These tanks were not identified in 1984 during the Phase | investigation as being an area where
past handling and di sposal practices may have resulted in contanination, nor were they included
in the scope of AV s investigations. As a result, no work was done at ST-05 during Phase | or
Phase Il investigations. Their possible |locations were determi ned from Base maps. As part of
the RI, IT conducted a nagnetoneter survey of the area in 1988 to verify the existence and

| ocations of these tanks.

2.2.7.3 O her Actions

In 1990, during the RI, a USAF contractor, Exceltech, conpleted renoval of these tanks. IT
perforned oversight of the renoval, collected duplicates of selected soil sanples, and anal yzed
the results for independent verification

Exceltech first sanpled the tank contents during Novenber 1990. Analytical results were used to
determ ne the appropriate disposal technique for those contents and to identify constituents to
anal yze for in the soil sanples underneath the tanks. Next the tanks were enptied of all
liquids and tank sludge. The tanks were then excavated and i nspected for staining, cracks, or
holes to determne if | eakage had occurred.

Soil sanpling at the UST excavati ons was conducted during the renoval in Decenber 1990
Sanmpl es were collected fromthe bottom and sides of the excavations. A sanple was al so
collected fromthe stockpiled soil fromthe excavati on, and a site-specific background sanpl e
was collected fromthe east side of Building 789. Sanple l|ocations are shown in Figure 2-14.

The tanks were renoved and di sposed of and the excavations were backfilled w th uncontamn nated
soil. The excavated contam nated soil was disposed of at the Butterfield Station Landfill in
Mobile, Arizona. In Septenber 1991, IT installed three boreholes fromwhich 12 additiona



sanpl es were taken and analyzed to verify if constituents were still present.
2.2.8 USTs at Building 725 (ST-06)
2.2.8.1 Site Description and History

The USTs at Building 725 (ST-06) were |located at the old H gley gas station, just west of
Building 725. The old Hi gley gas station was |ocated on the southwest corner of B and 11tF
streets. There were two abandoned USTs at this |ocation
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A 12,000 gallon tank designated LU 02-716 was used to store gasoline and a 1, 000-gal |l on tank
LU 02- 730, was believed to have contained waste oil. Both were installed before 1938 and were
abandoned around 1954. Tank No. LU 02-716 was | ocated west of Building 716 and Tank No

LU 02-730 was | ocated sout hwest of Building 730. These structures have either been denvolished
or renoved. The tanks were constructed of carbon steel and the exteriors were coated with tar
The | ocations of these abandoned tanks are shown in Figure 2-15

2.2.8.2 Investigations

These tanks were not identified in 1984 during the Phase | investigation as being an area where
past handling and di sposal practices may have resulted in contamination. Furthernore, they were
not included in the scope of AV s investigations; therefore, no work was perforned at ST-06
during Phase | or Phase Il investigations. |IT conducted a magnoneter survey of the area in 1988
to verify the existence and | ocations of these tanks.

2.2.8.3 O her Actions

During the R, Exceltech conpleted a renoval action of these tanks. | T performed oversi ght
activities, collected duplicates of selected soil sanples, and anal yzed the results for indepen-
dent verification

Duri ng Novenber 1990, Exceltech sanpled the tanks in which residual |iquids were present and
enptied the tanks of all liquids and tank sludge. The tanks were then excavated and i nspected
for staining, cracks, or holes to determine if |eakage had occurred.

Soi|l sanpling at the UST excavati ons was conducted in Decenber 1990. Sanples were collected
fromthe bottom and sides of the excavation. The tanks were renoved and di sposed of and the
excavations were backfilled with clean naterial. In 1990, the excavated contam nated soil was
di sposed of at the Butterfield Station Landfill, Mbile, Arizona. |In Septenber 1991, IT
installed three borehol es fromwhich 12 sanples were collected and anal yzed. The |ocations of
the borings are also shown in Figure 2-16. Sanples were collected at |ocations near the
tankhol d which is not imediately adjacent to Building 725. Borings were not installed at the
former Building 725 site because there was no suspected contam nation at this site.
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2.2.9 USTs at Building 1986 (ST-07)
2.2.9.1 Site Description and History

USTs | ocated at the southeast corner of Building 1086 at the intersection of Taxiway B and
Taxi way No. 6 were designated ST-07. Their past |ocations are shown in Figure 2-17

ST-07 consi sted of two tanks, one of which had an interior wall dividing it into two
conpartnents. Chanbers 1 and 2 conpose one tank and Chanber 3 conposes the other. Both tanks
were constructed of precast concrete halves joined at the centerline and sealed with a rubber
(or simlar material) gasket. Each tank had a volune of approxinmately 5,000 gallons. These
tanks received wastes fromthe paint stripping shop (1T, 1992a).

The two sides of the double tank were connected by a pipe |ocated near the top of the dividing



wal l.  The second tank was connected to the double tank by a pipe |ocated near the top of the
tanks. There were no outlets fromthese tanks

2.2.9.2 Investigations

These tanks were not identified by ES as being an area where past handling and di sposa
practices may have resulted in contamnation. Furthernore, ST-07 was not included in the scope
of AV's investigations; therefore, no work was perforned at ST-07 during the Phase | or Phase |
i nvestigations.

In 1987, Tracer Research Corporation conducted an investigation that indicated the tanks at
ST-07 were leaking. As aresult, WIlians AFB i medi ately renoved the tanks from service and
initiated a contract to renove all hazardous naterial fromthe tanks and to cap the line
entering the tanks.

2.2.9.3 O her Actions

Because these tanks were governed by the Resource Conservation and Recovery Act (RCRA), a RCRA
Partial dosure Report (IT, 1992a) was witten and approved for renoval of these tanks

Excel tech conducted the field activities for renoval of these tanks. Oversight of these
activities was perfornmed by IT. Exceltech sanpled the tanks for characterization of

constituents. Analytical results were used to decide the appropriate disposal technique for the
materials and to identify constituents for analysis in additional soil sanples. Next, the tanks
were enptied, excavated and inspected for potential |eakage. Soil sanples were collected from
the excavation by both Exceltech and IT to identify any tank | eakage and to characterize the
constituents of any contami nati on present.
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In 1987, these tanks were renoved and the excavated contam nation soil was sent to a permtted
landfill for disposal. This action was docunented in a RCRA Partial dosure Report (IT, 1992a).
Duri ng Decenber 1990, three soil sanples were collected fromthe ST-07 tank excavation at the
center, west, and east sides at a depth of 13 feet. The sanples were analyzed for tota

pet r ol uam hydrocarbons (TPH), volatile organic conpounds (VOC), SVOC, cyani de, anion, and
Toxicity Characteristic Leaching Procedure (TCLP) netals. The excavated contam nation soil was
shipped to the Butterfield Station Landfill for disposal. In Septenber 1991, IT installed a
40-f oot borehol e northeast and adjacent to the foner tank. Soil sanples were anal yzed for VCCs,
TPH, and TLCP netals. Because there were detectable |evels of possible contam nants, this area
was nmoved to the QU1 for final action

Soi|l sanple and boring locations are shown in Figures 2-18 and 2-19, respectively.

2.2.10 USTs Building 1085 (ST-08)

2.2.10.1 Site Description and H story

Three USTs (1085-1, 1085-4, and 1085-5) were also |ocated at Building 1085 (ST-08). As shown in
Figure 2-17, Tank No. 1085-1 was | ocated on the northeast of the building; Tanks No. 1085-4 and
1085-5 were |l ocated at the northwest corner of the building.

Tank No. 1085-1 consisted of a 280-gallon carbon steel tank nounted on a concrete saddle. This
tank recei ved wastes consisting of used cutting oil and solvents froman accessory repair shop
(1T, 1992a).

Tanks No. 1085-4 and 1085-5 were 600-gal | on precast concrete tanks that received wastes froma
netal plating shop. The tanks were connected by a pipe |ocated near the top of the vessels. An
outlet fromthe tanks, |ocated near the top of the northeast corner of Tank No. 1085-5, drained
to the west.

2.2.10.2 Investigations

These tanks were not identified by ES as being an area where past handling and di sposa
practices may have resulted in contamnation. Furthernore, they were not included in the scope



of AV's investigations. As a result, no characterization was perfornmed at ST-08 during the
Phase | or Phase Il investigations.
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2.2.10.3 O her Actions

Tracer Research Corporation investigated the tanks at ST-08 in 1987. Although the tests on
the tanks were inconclusive, the tanks were | ater renoved from service

Surface soil sanples were collected fromthe vicinity of the tanks at Building 1085 during March
and May 1989. These sanples were anal yzed for TPH, benzene, toluene, ethyl benzene, and xyl ene
(BTEX), and selected SVOCs. The surface soil sanple |ocations are shown in Figures 2-20 and
2-21.

Soi|l sanples were collected fromthe excavation in Novenber and Decenber of 1990 to identify
tank | eakage and characterize constituents of any contam nation present. The tanks were renoved
and di sposed of and the excavati ons were backfilled with uncontam nated soil. The excavated
contam nated soil was shipped to the Butterfield Station Landfill far disposal. In Septenber
1991, IT installed one shallow and three deep soil borings and collected soil sanples for

anal yses. Locations of the borings are shown in Figure 2-19. Because there were detectable

| evel s of contami nants bel ow the bottom of the excavation for Tank No. 1085-1, this area was
moved to QU1 for final action. There were no detectable |evels of contam nants bel ow t he
bottons of the Tank No. 1085-4 or 1085-5 excavations; therefore, these areas have been certified
for clean closure in a RCRA Partial dosure Report (IT, 1492a).

2.3 Hghlights of Community Participation

A community relations plan for the Base was finalized in February 1991 (IT, 1991e). This plan
lists contacts and interested parties throughout the USAF, government, and |ocal community. It
al so established comunication pathways to ensure tinely dissem nation of pertinent information
t hough nailings, public announcenents in the |ocal newspaper, and |local infornation
repositories.

The renoval actions at sites RW11l and DP-13 were described in two EE/CAs rel eased to the public
in June 1991. These docunents were nade available to the public in the Adm nistrative Record
The notice of the availability of these docunents was published in the Arizona Republic/Phoeni x
Gazette on June 17, 1991, which began the 30-day public coment period
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The QU1 RI/FS released for public reviewin Cctober 1993. This rel ease was fol l owed by an
announcenent in the Arizona/ Phoeni x Gazette of the issuance of an QU1 Proposed Plan for public
comrent and a public neeting. The 30-day public coment period on the Proposed Pl an began
Novenber 24, 1993, and a public neeting was held Decenber 7, 1993 in the Gty of Mesa, Arizona
to discuss the proposed renedial alternatives. A resolution on groundwater at LF-04 pronpted a
revision of the FS and Proposed Plan, which was finalized in January 1994. An additional 30-day
public comment period on the Proposed Plan began on January 28, 1994, and a second public
neeting was held February 10, 1994 in the city of Mesa, Arizona, to discuss the proposed
renmedial alternatives. Al comrents received during both of the public comment periods are
included in the Responsiveness Summary (Chapter 11.0), which also includes a response prepared
by the USAF

Techni cal Review Committee (TRC) neetings are held every 3 nonths with representatives of the
USAF, regul atory agencies, and the comunity. The neetings provide a forumfor nenbers of the
community that serve on this commttee and give themthe opportunity to be involved in decisions
regarding i nvestigati on and Base cl eanup activities.

An Administrative Record that contains the docunents relating to investigation and cl eanup
activities proposed for the Base has been established and is available for public inspection at
the Chandl er Public Library, Chandler, Arizona and the Base Conversi on Agency, Mesa, Arizona.



Additional information is available through WIlians AFB
3.0 Scope and Role of Qperable Unit

As with many Superfund sites, the problens at Wllians AFB are conplex. As a result the USAF has
organi zed the work into three operable units. These are:

. QJ1: Soil and groundwater contami nation at the ten sites listed in Table 1-1
. QJ2: Goundwater and soil to a depth of 25 feet at ST-12
. QJ3: Soil and groundwater at SD-09 and FT-02, plus the deep soils bel ow 25

feet at ST-12.

The principal risks to human health and the environnent at OJ2 result prinmarily from

contami nation of soil and groundwater by jet propul sion fuel grade 4 (JP-4) and its constitu-
ents (e.g., benzene, toluene), although other organi c conpounds have al so been detected at the
site. The ROD for QU2 was signed in Decenber 1992. The sel ected renedy involves a conbi nation
of soil vapor extraction with bi oenhancenent to renediate affected soils to a depth of 25 feet,
and groundwat er extraction and treatnment via air stripping with em ssion abatenment to address
the contam nated groundwater. The renedi al design/remedial action phase for Q)2 is currently
in progress with a pilot study/denonstration study on the treatnent of contam nated groundwater
A pilot study on the treatment of contami nated soils is scheduled to begin by March 1994.

QU 1, addressed by this ROD, includes the contami nated soils and groundwater at ten sites. O
the ten sites within Q) 1, only the Landfill (LF-04) presents an unacceptable risk to human
health and the environnent. Surface soils at LF-O4 are contam nated with berylliumand the
pesticide dieldrin at concentrati ons above renediation goals. The principal risks at this site
are dernal contact with soil, incidental ingestion of soils, and inhalation of fugitive dust.
The purpose of the renedial action selected in this RODis to prevent current or future exposure
to the contam nated surface soils at LF-04.

In addition to characterizing environnental contam nant conditions at SD-09 and ST-12, QJ 3 was
establ i shed to devel op a conprehensive human health and ecol ogi cal risk assessnent for the
entire base, an FS and ROD that will establish final renedial actions for FT-02, and a ROD t hat
establ i shes final renedial actions for the whole of WIlians AFB

Addi ti onal operable units may be identified in the future as a result of these and other
investigations. Al so, because WIllians AFB is closed, additional operable units nmay be utilized
to expedite renedial action activities in accordance with Base reuse goals.

4.0 Summary of Site Characteristics

Chapter 4.0 provides an overvi ew of the assessnents conducted during the Rl to characterize each
site within Q) 1. The summary of site characteristics presents the follow ng infornation

. Suspect ed sources of contam nation

. Quantity, types, and concentrati on of hazardous substances

. Mobi lity, carcinogenicity, and vol ume of contamni nants

. Lateral and vertical extent of contanination

. Potenti al surface and subsurface pathways of contam nant mgration

. Current risks and potential routes of human and environnental exposure

The suspected source of contami nation at each site is identified in Sections 2 2.1.1 through
2.2.10.1 of the Decision Summary. Summary tables presented in this chapter are used to identify
contam nants and their concentrations. A general discussion of the factors that determ ne
contaminant nobility is presented in Section 4.2.1, and the chenical paraneters that affect
environnental transport and persistence are listed for each contam nant in Table 4-18 of this
section. The carcinogenicity of site contamnants is characterized in Table 5-29. The vol ume of
contamination is presented in this chapter for only the Landfill because it is the only site
that requires remedial action. The lateral extent of contam nation is depicted on site nmaps in
this section and the vertical extent of contam nation is described in the text by noting the
maxi mum depth at whi ch contam nation was detected. Potential surface and subsurface pathways of



contaminant mgration for each site are discussed in Section 4.2.2.

The contam nant data presented in this section were collected over nore than 9 years by two
contractors. WIIlians AFB was added to the NPL in Novenber 1989, and an FFA was signed on

Sept enber 21, 1990. After July 1990, all analytical data collected were subject to EPA
validation protocol. Before August 1990, analytical data were not validated. The signatories
to the FFA agreed that both validated and nonvalidated data would be utilized in the baseline
ri sk assessnent and considered in the decision-nmaking process where there was no evidence that
the data were unacceptable for its intended purpose. This agreenment is consistent with the
nmanagenent principles under the NCP regarding collection of additional data needed to devel op
and evaluate alternatives and to support design. Additional information on the use of validated
and nonval i dated data in decision naking can be found in the Q)1 R (IT, 1992b) and FS reports
(1T, 1994a).

4.1 Nature and Extent of Contam nation

This section presents data that characterize the nature and extent of contam nation for soil and
groundwat er for each of the ten sites at Q) 1. For all ten sites, additional information on
specific sanples (sanple dates, detection limts, etc) are provided in Appendix A of the FS
report. Regional background data for soil and groundwater are presented in Table 4-1 as a basis
for conparison with the analytical results for site contam nants.

4.1.1 Landfill (LF-04)

Anal ytical results for both organic and inorganic constituents in LF-04 surface soils are
presented in Table 4-2. Al sanples were collected at a depth of 0.5 foot below | and surface
(bl's). Oganic conpounds detected included pesticides and SVOCs. |norganic speci es detected
above background concentrations are beryllium lead, and zinc. The lateral extent of surface
soil contamination at LF-04 is shown in Figure 4-1 by plotting the concentration data for
dieldrin, beryllium lead, and zinc. The volune of contam nated surface soil at LF-04 is
estimated to be 59,000 cubic yards. The volune of buried landfill wastes is undeterm ned

G oundwat er sanpling at nonitoring wells crossgradi ent or downgradient of the landfill detected
organi ¢ conpounds such as BTEX, hal ogenated VOCs, and SVOC. Ten inorganic constituents were
det ect ed above background concentrations. The analytical results for LF-04 groundwater
nonitoring are presented in Table 4-3

Figure 4-2 maps the concentration data for organic and inorganic constituents detected in
groundwat er at LF-04.

4.1.2 Fire Protection Training Area (FT-03)

Results of the soil and groundwater investigation at the verified |ocation of FT-03 during 1986
to 1989 indicated that soil and groundwater have not been inpacted above acceptable health
levels by site activities. This site therefore was not included in the risk assessnent and is
considered to be a no further investigation site. Lowlevels of VOCs and SVOCs were detected in
soil sanples. The results of the organic analyses are presented in Table 4-4. Two netals
(antinony and silver) were detected above background concentrations (Table 4-5). Contam nants
were detected to a depth of 150 feet bls.

The results of confirmatory surface soil sanpling conducted in Septenber 1993 are presented in
Tabl e 4-6. Bis(2-ethyl hexyl)phthal ate was detected in one sanple at 0.79 mlligrans per

kil ogram (ng/ kg), which is bel ow acceptable health levels. Qher organic conpounds detected
were at estimated concentrations bel ow the contract required detection limt. Berylliumwas the
only inorgani c constituent detected above background concentrations. The recent sanpling
results confirmthat the isolated detections of antinony in early 1989 were anal ytica
anonal i es.
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Const i t uent
Ant i nony
Arseni c
Bari um
Beryllium
Cadmi um
Chr om um
Cobal t
Copper

Lead

Mer cury

N ckel
Nitrate (as N)
Sel eni um
Sil ver

Thal | i um

Zi nc

Data obtained fromU. S. Ceol ogi cal

mles of WIlians
The average soil

WIllianms AFB in Septenber 1993.

sanpl es.
ND = not detect ed.
The anal yti cal

Table 4-1
Background | norgani c Speci es Concentrations
in Soil and G oundwat er
WIllians Air Force Base

Soi | b

Base- Speci fic Base-Specific

G oundwat er a Aver age Range

(1g/ L) (no/ kg) (no/ kg)

NAg NDc ND (<12)
1to 44 3.3 2.3 - 4.3
7 to 150 NA NA
<0.5to0 0.7 1.2 1.0 - 1.6

<1.0 ND (<1) ND (<1)
17.2 - 181h 20.3 16.9 - 24.8

<3 to 3 NA NA
<10 to 30 ND (<5)d ND (<5)
<10 to 14 15.8 10.4 - 19.4

NA ND (<0.2) ND (<0. 2)
60.8 - 914h 20.7 15.6 - 24.7
6, 000 to 26, 000i NA NA
1to3 0.22 0.21 - 0.24
NA ND (<2) ND (<2)
NA ND (<2) ND (<2)
<3 to 38 ND (<4)d ND (<4)

AFB
concentration represents the nmean of 10 surface soil

contam nation in the nethod bl anks.

Dat a obtained fromsurficial
Dat a obtained fromHeavy Metals in Soils,

soils in Gla, Maricopa, Pinmm, Pinal,
B. J. Alloway, Editor; Appendix 2

NA = not available or not used for conparison
Data from Septenber 1993 groundwater sanpling round fromwells LFO1-W12, SS01-W10,
SS01- W17, SS01-W26, and SS01-W 27

Data from Appendix E, Q)1 FS Report.

Regi onal
Rangee
(no/ kg)

<1
2 - 97
NA
1.0 - 2.5
0.01 - 2.0 f
15 - 100
NA
15 - 200
10 - 100
0.01 - 0.5 f
7 - 50
NA
0.1-5
0.01 - 8 f
0.1- 0.8f

25 - 150

Survey WATSTORE Data Base using wells located within 10
sanpl es col | ected at
The range presents the | ow and high values for the 10
results for these constituents are qualified as not detected because of

and Yuma counti es.



Conmpound ( g/ kg)
Pesti ci des

4, 4' - DDD
4, 4' - DDE
4, 4' - DDT
al pha- CHLORDANE
bet a- BHC
Dieldrin
ganma- CHLORDANE

Semi vol atile Organics

Met

Not
a8/
J -

P -

1,2,4-trichl orobenzene
1, 4-di chl or obenzene
Acenapht hene

Benzo( A) pyr ene

Bi s(2- et hyl hexyl ) pht hal ate
Chrysene

Di et hyl pht hal ate

Di - n-Butyl pht hal ate
Pent achl or ophenol
Pyrene

als

Arsenic

Beryllium

Cadm um

Chr om um

Copper

Lead

N ckel

Sel eni um

Silver

Thal I'i um

Zi nc

es:
90 to present - Al

data collected after 7/90 have been validated, and all

Tabl e 4-2
Landfill (LF-04) Surface Soils, Organic and | norganic Constituents
Det ected Constituents

Boring Location
LF-SS-04 LF- SS- 05
8/ 90- 8/ 90-

LF-22-01
a8/ 90

LF- SS- 02
8/ 90-

LF- SS- 03
8/ 90-

LF- SS- 06
8/ 90-

. 0037
. 012
.011

. 0017 JP

. 0044 JP
.014 . 091

. 070

.0021 J . 023

. 006 . 081 . 017
. 016 JP

. 0045

.008 P
.013 J . 0097

. 0016 JP

. 041 . 016

.037 J

.080 J .035 J

.038 J

.021 3 .023 7 .021 3 .039 J .023 7

LF-SS-07
8/ 90-

.013 P

. 021
. 065

. 048

.034 J

.022 7

.037 J
.026 J

44 J

6.2 J
2.3

2.9
2.5

2.9 1.8 B

1.8

3.4 4.2

2.8 3.8

1.7

20.5 21.6 17.7
37.2
17

19.2

17.
28.8

12.8
16.6

1 27.6 19.4
40. 4
47. 4

28.9

35.5 20.7

15.3 17.6 27.2

16.3 11.7
0.21 B
1.7 B

0.29 B

49.

1.1. B
0.23 B

1.4 B 1.7 1.

0.23 B
98. 2

5

60. 4 71. 4 57. 1

Estimated val ue (less than the sanple quantitation limt)
B - Analyte concentration is between the Instrunent Detection Lint and the Contract Detection Limt
Indi cates 25% difference for detected concentrations between the two G C col unms.

2.2

56.9

23.3

1.5
0.24 B

97.2

. 083

LF- SS-
8/ 90-

. 0044 JP
. 100

. 052

. 0025
.1

6.2

18.2

15

JP
10

. 037

23

17

61.

the qualifiers are validation qualifiers.

J

2.

22
.8
11
.1

2

. 001

. 200

033 J

6.4
3

.1
36
7
18.5

1.8B
0.35 B

203

08

. 015
. 098

9 JP
. 250

J

2.8

18
23.6
20.4
15

2.4
0.36 B

64.5

LF-SS-09

8/ 90-

. 080

25

1.

2.4

40. 3

21.1

79.8

LF-SS-10

8/ 90-

2B

.097 J



Conmpound (ug/ L)

Semi vol atil es
Benzoic Acid
Bi s(2- et hyl hex) pht hal at e
Di et hyl pht hal at e
Di - n-butyl phtal ate
Napht hal ene

Vol atil es
Acet one
Benzene
Br omodi chl or onet hane
Br onof orm
Carbon disul fide
Chl orof orm
Di br onochl or onet hane
Et hyl Benzene
Met hyl ene Chl ori de
PCE
TCE
Tol uene
Xyl ene (Total)

O her
TPH

Met al s

Ant i mony

Arsem c

Beryl lium

Bromi de

Cadmi um

Chr om um

Copper

Lead

Maganese

Mer cury

Ni ckel

Nitrate

Sel eni um

Silver

Thal I'ium

Ur ani um

Zi nc

<I MG SRC 0994117Y>

Table 4-3

Landfill (LF-04) G oundwater - Organic And I norganic Constiuents
Det ect ed Constituentsa
Page 1 of 2
Vel |l Nunber
LA-01 LA- 02 LA-03 LA- 04 LA- 05
b1/87 to 7/90 c 8/90 - 1/87 to 7/90 8/ 90- 1/87 to 7/90 8/ 90- 1/87 to 7/90 8/90 - 1/87 to 7/90 8/ 90-
3J
3J 2J-15 1 3J 2J-10 7J 4J-150 2] 2J-8J
2BJ
12
2] 2J 5J
0.7 0.8 0.8-1.4 1 380 0.6-0.9
3J
1.4 0.6 4 0.5
1,4-6 1.6-3.2 1.9-7.6 1.4-6 1.7-2.9
3.5 1.2 8 0.5-1.4
4 10 0.8
2 2000 1000- 4000 1000
36.6 J 19.2 B 22.2 21.3 7 37.7 B
2B
1.1 B 1B 1B 1.4 B
900- 1, 000 1, 200 1, 300-1, 700
9 13 6-13
4 B-5.6J 578 16. 2 4.3 B8.217
8.1B-10B 12.5 B 10B-11.1 B 9 10.7 J 6.8B-9.1 B
1.3B-2.6B 11 1.1 B-5.7 1B-1.2 B 90 1.3B-10.1 90 1J-2.9B
0.24-0.27
0.3 0.24 0.3
9.8 B 15. 3-16J 50 12.1 3
17, 000- 64, 000 21, 500 11, 000- 84, 000 21, 300 4,000- 15,000 5,000 19, 000- 84, 000 24, 400 20, 000- 91, 000 26, 400
1.4 3 1.6 B 1.2B-2B 2B-3.8 B 1.5 3 1.1 1.7J-2.8B
3.4 7B- 7, 300 14 6.4-8.4B 7.9 B 5.7B-8.6 B 18 4.5B-7.7 B 13 3B-5.5B
1.2 B 1.1 B 1
0. 003 0. 003 0. 003 0. 003 0. 005
1, 100- 1, 900 21.6-158 20-1,6000 13,1B-68.2 250-1, 200 16. 2B- 456 430- 1, 800 18. 3B- 260 200- 1, 600 31.8-423



Conpound (ug/L)
Semivol atil es
Benzoic Acid
Bi s(2-ethyl hexyl)phthal ate
Di et hyl pht hal ate
Di - n-butyl phtal ate
Napht hal ene
Vol atiles
Acet one
Benzene
Bronodi chl or omet hane
Br onof orm
Car bon disul fide
Chl orof orm
Di br onochl or onet hane
Et hyl Benzene
Met hyl ene chl ori de
PCE
TCE
Tol uene
Xyl ene (Total)
O her
TPH
Metal s
Ant i nony
Arsenic
Beryllium
Bromi de
Cadmi um
Chromi um
Copper
Lead
Maganese
Mercury
Ni ckel
Nitrate
Sel eni um
Silver
Thal I'i um
Ur ani um
Zinc

Not es:
a -

LA- 06
b1/87 to 7/90

0.7-0.8

1J-1.58B
900

14

30
17, 000-91, 000

13
NA
. 002

1, 200- 2, 700

Table 4-3

the data presented is divided into collection times from1/87 to 7/90 and 8/ 90 on to facilitate analysis of data that was not

validated (collected from1/87 to 7/90) and data that has been validated (collected from 8/ 90 on)

b 1/87 to 7/90 - All
c8/90 to present-All
J -
B -

P - Indicates 25% difference for

data collected after

Detection Limt

data collected in this tine period are nonvalidated data,
7/ 90 have been vali dated,
Esti mated value (less than the sanple quantification linit)

Anal yte concentration is between the instrunent

and al |

and all the qualifiers are |aboratory qualifiers.
the qualifiers are validation qualifiers.

and the Contract Detection Limt
detected concentrations between the two GC col umms.

Landfill (Lf-04) Groundwater - Organic And Inorganic Constituents
Det ected Constituents
Page 2 of 2
Vel |l Number
LF-01- W07 LF-01- W08 LF-01-WO09 A LF-01-W 10 LF-01-W 11 LF-01-W12
c 8/90- 1/87 to 7/90 8/90- 1/87 to 7/90 8/90 - 1/87 to 7/90 8/90 - 8/90 - 8/90 - 8/ 90
2J 3J-8J 2J3-3J 7J 3J
3J 3J
0.9J 3BJ
2J
0.5 0.9-6.1 2.7 0.9
0.6 0.5 0.6-1.1
0.8
0.9 0.8 0.6-1.2
0.5-0.8 0.9-1.2
0.7 1.2 1.8-5.8 4
1-1.2 1.2-2.5 1.5-3.3 1-1.4 2.2-4.3
0.5-0.7 - 1.2-2.4 0.9
1.2 1-1.5 0.5 4.4-18 0.6-10 0.9-3.9
2 4 1 4-16
2000 2
29.5 1 23.2 B 54.9 B 106
1.1 B 1.8B-1.9B 2.4B 1.8 B-17.7 1.6 B 11.3
1.1 1J-1.9 B 1.1B-1.3 J 1.3
4 B 2.5B
4.33-9.2 1 10. 6-1, 200 80.9-6,020 4B-1, 100 8.1 J-1,930 3. 8B-822 3.8B- 11, 000
59.2 19, 8B-45.9 6B- 202 12. 6B- 24B 30 18.8-28.3 68.9
4.8-12.3 5 1.6B-2.1B 1.1B-2.4 B 1B-2.3J 1
0.1 0.09 80
0.22
10.6B-13.8 J 120-15, 000 121-122 230 59- 244 237 158-1, 098 3, 23J-202 51.5-270 64.5-1,080
6000 13, 000- 17, 000 21,700 13, 200 9, 800
1.2 B 1B248B 2.7 B 1B-2.4 B 1J
3.2B-9.5 B 5 B-11.6 4.4 B-11.1 6.1J-13.9 5.6 J 5J-7.9B 6.9 B
NA NA NA NA NA NA NA NA
16.7B-47.5 6.8B-125
374-522 70 23.8-34.4 80 13.5B-96. 4 20.5 32.7-50 71.9



Fire Protection Training Area No.

FTO01-B-01
al/87 to 7/90

FT01-B- 02
Conpound (ng/ kg) al/87 to 7/90
Semivol atil es

1, 2- Di chl or obenzene

1, 3-Di chl orobenzene

1, 4- Di chl or obenzene

Bi s(2- et hyl hexyl ) pht hal ate .1203J-. 370 .0423-750 J
Phenol .400J
Vol atiles
Acet one . 002BJ-.008J .006J-.009 J
Met hyl ene Chlori de . 002BJ-.024B . 005BJ-. 026B 3
O her
TPH 3-6 3-5
Not es:

a 1/87 to 7/90 - All
J - Estimated value (less than the sanple quantification limt)
B - Analyte concentration is between the instrunment

data collected in this tine period are nonvalidated data,

F1-04
A1/87 to 7/90

and al |

P - Indicates 25% difference for detected concentrations between the two GC col unms.

Table 4-4
1 (FT-03) Soil - Organic Constituents
Det ected Constituents

Boring Number
F1-08
al/ 87 to 7/90

F1-06
al/ 87 to 7/90

F1-10
al/87 to 7/90

F1-12
al/87 to 7/90

w

the qualifiers are |aboratory qualifiers.

Detection Linmt and the Contract Detection Limt

F1-05

al/87 to 7/90

F1-07
al/87 to 7/90

F1-11
al/87 to 7/90



Metal s (no/ kg)
Ant i nony

Cadmi um

Chrom um
Copper

Lead

Ni ckel

Silver

Zi nc

Metal s (no/ kg)
Ant i nony

Cadmi um

Chrom um
Copper

Lead

Ni ckel

Silver

Zi nc

Not es:

a 1/87 to 7/90 -

All

Tabl e 4-5
Fire Protection Training Area No. 1 (FT-03) Soil - Inorganic Constituents
Det ected Constituents

Bori ng Nunber

FTO1- FTO1-
B- 01 B- 02 F1-01 F1-02 F1-03 F1- 05 F1-04
al/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
16- 61 29- 46
2 2
4-23 9-15
12-61 10-38
6-12 7-14 11 21 11 10- 20 10- 20
8-16 11-16
4-12 3
30- 80 40- 63
Bori ng Nunber
F1-06 F1- 07 F1-08 F1-09 F1-10 F1-11 F1-12
1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
10- 20 10- 17 10- 30 10- 22 10 12-20

data collected in this period are nonvalidated data, and all the qualifiers are |aboratory qualifiers.

14-20

1/87 to 7/90

1/87 to 7/90



TABLE 4-6

Fire Protection Training Area No. 1 (FT-03) Surface Soi
1993 Confirmatory Sanpling Data

Sampl e #

Conpound

Pheno

Bi s(2- chl or oet hyl ) et her
2- chl or opheno

1, 3-di chl or obenzene

1, 4-di chl or obenzene

1, 2-di chl or obenzene

2- et hyl phenol

2, 2' - oxybi s(1- chl or opr opane)

4- net hyl pheno

N-ni t roso-di - n- propyl am ne
Hexachl or oet hane

Ni trobenzene

| sophor one

2-Ni tropheno

2, 4- di net yl phenol

Bi s(2- chl or oet hoxy) net hane
2, 4-di chl or ophenol
1,2,4-trichl orobenzene

Napht hal ene

4-chl oraniline
Hexachl or obut adi ene

4- chl or o- 3- net hyl pheno

2- et hyl pht hal ene
Hexachl or ocycl opent adi ene
2,4,6-trichl oropheno
2,4,5-trichl oropheno

2- chl or onapht hal ene
2-nitroaniline

Di et hyl pht hal at e
Acenapht hyl ene

2, 6-dinitrotoul ene
3-nitroaniline

acenapht hene

2, 4-di ni t rophenol

4- ni tropheno

Di benzof uran
4-5-di ni trotol uene

di et hyl phthal ate

4- chl or ophenyl phenyl et her
Fl uor ene

4-nitroanline

02-090193-01
CON

Wllianms Air Force Base

Page 1 of 2
01- 090193-01
CONC QUAL

DL (gl kg)
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.33 0.36
0.8 0. 88
0.33 0.36
0.8 0. 88
0.33 0.36
0.33 0.36
0.33 0.36
0.8 0.88
0.33 0.36
0.8 0. 88
0.8 0. 88
0.33 0.36
0.33 0.36
0.33 0.018
0.33 0.36
0.33 0.36
0.8 0.88

cCcCCcC«“CcCcCcCcCccCcCcCcccccccccccccccccccccccccccccc

(mo/ ko)
.38

.38
.38

.38
. 38

. 38
.38

.38
.38

.38
.38

.38
. 38

. 38

. 38
.38

.38
.38

.38
.38

.38
. 38

. 38
.38

.38
.93

.38
.93

.38
. 38

. 38
.93

.38
.93

.93
.38

.38
0. 035

0.38

0.38
0.93

o

[eNeoNelNoNeolNeoNolNolNolNololloNollololoNolNololNeoNleolNoNolNolNoNolNolNoloNoloNoloNolNoNo]

cCcCc«“«CcCcCcCcCcCcCccCccccccccCcccccccccccccccccccccc

01-090293-02
QUAL CONC

(no/ kg)

36

36
36

36
36

36
36

36
36

36
36

36
36

36
36
36
36
36
36
36
36
36
36
36
36
87
36
87
36
36
36
87
36
87
87
36
. 36
0. 022

OO0 0000000000 O00000000000000000000000

0. 36
0. 87

cCcCCc«CcCcCcccccccccccccccccccccccccccccccccccc



4- 6- di ni tro- 2- net hyl pheno
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TABLE 4-6
Fire Protection Training Area No.1 (FT-03) Surface Soil
1993 Confirmatory Sanpling Data
WIllianms Air Force Base

Page 2 of 2

090193-01 090193- 02
Sanpl e # CONC QUAL CONC QUAL
Conpound DL (my/ kg) (rmo/ kg)
Ant i mony 12 11.4 W 10.9 w
Arsenic 2 0.84 J 4.3 U
Beryl lium 1 1.2 1.7
Cadm um 1 0.92 U 0. 87 U
Chrom um 2 16 20.3
Copper 5 49.7 U 24.7 U
Lead 0.6 22.6 19. 4
Mer cury 0.2 0.018 U 0.17 U
N ckel 8 16.8 21.1
Sel eni um 1 0.23 W 0. 26 J
Silver 2 1.1 U 1.1 U
Thal i um 2 0.68 U 0. 65 U
Zinc 4 95.1 U 72.2 U
Not es:

U - Indicates the paraneter was not detected.

J - Estimated value (less than the sanple quantitation limt)
B - Analyte concentration is between the Instrunent Detection Linit and the Contract Detection Limt



Table 4-7
Nort hwest Drai nage System (SD-10) Soil - Inorganic And Organic Constituents
Detected Constituents
Page 1 of 2

Bori ng Nunber
Surface Soil Sanple SD- 10 NW 01 NW 02 NW 03 NW 04 NW 05 NW 06 NW 07
Conmpound ( g/ kg) a 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
Senmivol atiles
1,3 Dichl orobenzene
Benzene(b) Fl uorene . 320
Benzene(a)ant hracene . 110
Bi s(2- et hyl hexyl ) phthal ate
Butyl benzyl pht hal ate
Chrysene . 00018
Di - n-octyl phthal ate
Fl uor ant hene . 160
Phenol .7 1.6
Phenol s (total)
Pyrene . 170
Vol atiles
1,1,2,-Tetrachl oret hane
Acet one . 025-.053
Chl or obenzene
Chl orof orm 2
Chl orot ol une
MEK . 016
Met hyl ene Chl ori de .016-.027 . 003-.006 3-4 4
PCE
TCE 2 2
Tol uene
O her
G |/ Grease . 320 110 60 180
TOX .001 1 1
TPH 2-5 200
Met al s
Anti mony 26
Arsenic 3
Beryl | ium 0.55-1.3 0.42-1.1 0.52-1.2
Cadmi um 1
Chrom um Tot al 11 13- 26 11-32 17-23
Copper 12-17 18- 40 18- 510 21-95
Lead 11-17 67 10-40 19-29 21-38 9-22 8-33 11-16
Mer cury
Ni ckel 14-15 11-24 8-18 9-18
Silver 1.2-1.9 1.4-4.1 1.3
Zinc 44-53 36- 80 43- 440 42-84



Conpound (ng/ kg)
Senmivol atiles
1,3 Dichl orobenzene
Benzene(a)ant hracene
Benzo(b) Fl uorene
Bi s(2- et hyl hexyl ) phthal ate
Butyl benzyl phal at e
Chrysene
Di - n-octyl phthal ate
Fl uor ant hene
Phenol
Phenol s (Total)
Pyrene
Vol atiles
1,1, 2, 2-Tetrachl oret hane
Acet one
Chl or obenzene
Chl orof orm
Chl or ot ol uene
MEK
Met hyl ene Chl ori de
PCE
TCE
Tol uene
O her
O |/ G ease
TOX
TPH
Met al s
Ant i nony
Arsenic
Beryl | ium
Cadmi um
Chrom um Tot al
Copper
Lead
Mer cury
Ni ckel
Silver
Zinc

Not es:

Table 4-7

Nor t hwest Drai nage System (SD-10) Soil-1norganic and Organic Constituents

Det ected Constituens
Page 2 of 2

Boring Number

NW 08 NW 09 NwW 10 NW 11 NW 12 Or-02-Ss-01 Or-02-SS-02 Or-02-SSs-03 OT- 02- SS- 04
al/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
. 024
2.8 2.6-3.5 5-9.5 2.9-4.9 .530-12
.063J
.130J
.370J-.005J .330J-.620 .092J-.530J
.001
.004J-.008J .004J-.005J . 003J-.006 .004J-.006J
6
2 2 . 001 1-2
24
2 3 3 .020-.035 . 020-.024 .019-.022 .015-.017
1
. 001
.001J-.002J . 0013
3
28-34 14-18
2-3 5
0.62-1.8 0.37-1.1 0.25-1.3 0.5-1.3 0.48-1.2
1.3 1.5
17-42 9-21 6.3-34 9.9-28 9.3-31 12-14 10-13 9-12 5-16
19-71 20- 60 28-94 14-47 26-61 10-12 9-14 6-14 8-16
12-39 12-20 8-18 8-16 8-54 3-10 2-11 5-9 8-15
0.2
13- 34 7-24 5-24 10- 22 6-24 12 11-14 11 10- 20
1-1.1 1-2.1 1.5 1.3-1.6 0.9-1.1
47-170 35-95 31-75 38-70 58-100 39-42 45-52 27-45 27-69

a 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are |aboratory qualifiers.
J - Estimated value (less than the sanple quantittion limt)

B - Analyte concentration is between the instrument Detection Linmt and the Contract Detection Limt
P - Indicates 25% difference for detected concentrations between the two GC col umms.

TPH - Total Petrol eum Hydrocarbons
MEK - Methyl ethyl ketone, (2-butanone)



TABLE 4-8

Nort hwest Drai nage System (SD-10) Surface Soil
1993 Confirmatory Sanpling Data
WIllianms Air Force Base

Sampl e # 090293-01 090293- 02 090293- 03 090292- 04 090903- 05
CONC QUAL CONC QUAL CONC QUAL CONC QUAL CONC QUAL

Conpound DL (ng/ kg) (no/ kg) (ny/ kg) (no/ kg) (no/ kg)

Ant i nony 12 11.5 U 12 U 13.8 U 11.9 U 11 U

Arsenic 2 3.1 4.5 4.1 4.1 3.6

Beryllium 1 0. 96 B 1.8 1.9 U 1.8 0.88 U

Cadmi um 1 2.2 0.96 U 1.1 0.95 U 0. 88 U

Chr om um 2 21.9 28.6 31. 4 28.2 22.5

Copper 5 44. 6 33.1 38.9 30.4 28.6

Lead 0.6 70.8 30.1 34 32.3 23.8

Mer cury 0.2 0.17 U 0.21 0. 27 0.19 U 0.17

N ckel 8 24. 4 35 29.1 32.5 24.2

Sel eni um 1 0.23 U 0.24 U 0.39 B 0.25 U 0. 44 U

Silver 2 1.1 U 1.2 U 1.4 U 1.2 U 1.1 U

Thal I'i um 2 0.68 U 0.73 U 0. 83 U 0.74 U 0. 44 U

Zinc 4 218 129 134 114 171

Not es:

U - Indicated the paraneter was not detected.
J - Estimated value (less than the sanple quantitation limt)
B - Analyte concentration is between the Instrunent Detection Linmt and the Concract Detection Limt.



Tabl e 4-9

Radi oactive Instrunental Burial Area (RM11) Soils - Oganic Constituents

Det ected Constituents

RA- 01 RA- 02 RA- 03
Conpound (pG / Q) a 1/87 to 7/90 1/87 to 7/90
G oss Al pha 2.8-5.8 3.1-5.6 3.8-5.9
G oss Beta 6.1-6.8 4.5-6.1 4.3-6.5
Ra- 226 1.8-2 1.5-2.2 1.5-2.3
Ra- 228
Urani um (total) 0.4-.09 0.6-1.3 0.9-1.4

Not es:

a 1/87 to 7/90 - All data collected in this time period are nonvalidated data, and all the qualifiers are laboratory qualifiers.

Bori ng Number/ Sanpl e Location

J - Estimated value (less than the sanple quantitation limt)
B - Anal yte concentration is between the Instrunent Detection Linmt and the Contract Detection Limt
P - Indicates 25%difference for detected concentrations between the two GC col umms.

RW SS- 01 RW SS- 02 20013
1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
15-26 21-27 16
21-27 17-26 23
0.77-0.92 0.82-1 0.83
1.02-1.23 1.13-1.3 1.24
1.03-1.22 .03-1.45 1.3

1/87 to 7/90



The results of groundwater nonitoring at FT-03 show that four organics (acetone, carbon

di sul fide, nethylene chloride, and toluene) and three inorganics (cadmum |ead and zinc) were
detected at levels either equal to or bel ow acceptable health levels. No other specific
conpounds were detected. Total Organic Carbon (TOC) and TPH were detected just at their
respective detection limts in two sanples.

4.1.3 Northwest Drainage System (SD- 10)

Anal ytical results for both organic and inorganic conpound in SD-10 soils are presented in Table
4-7. VQOCs and SVOCs were detected in sanples collected fromsoil borings during the period 1984
to 1989. Four inorganic constituents were detected above background concentrati ons.

Contami nants were detected to a depth of 40 feet bls.

The results of confirmatory surface soil sanpling conducting in Septenber 1993 are presented in
Table 4-8. Beryllium cadmum and zinc were detected above background concentrations.

G oundwat er was not nonitored at SD- 10 because there was no indication or evidence of a pathway
to groundwater from suspect soils.

4.1.4 Radioactive Instrunentation Burial Area (RW11)

Anal ytical results of all constituents detected in RW11 soils during 1986 through 1989 are
summari zed in Table 4-9. No organi c conpounds were detected at RW11l. Three sanples slightly
exceed the background activity for radium 226 at depths of 19.5 and 29.5 feet. Al soils fell
wi thin the background range for uraniumand radi um228. Sone of the anal yses for gross al pha and
gross beta activities also slightly exceeded site-specific background concentrations.

Confirmatory sanples collected in Decenber 1992 indicate that the radi onuclide activity level in
soil imrediately adjacent to the concrete footings is consistent with the levels of the
background sanple collected approxi mately 200 feet south of RW1l. Radiumactivities are

consi stent with background activities in U S soils. Uaniumvalues for the renoval sanples are
sonewhat el evated relative to previous RI/FS sanples; however, they are internally consistent
and agree within the uncertainty of the neasurenments. The uraniumactivities in the renoval
sanpl es are within the possible ranges of background activities in U S. soils, particularly
where uraniumminerals are present.

G oundwat er was not nonitored at RW 11l because there was no indication or evidence of a pathway
to groundwater from suspect soils.

4.1.5 Pesticide Burial Area (DP-13)

Anal ytical results of all organic and inorgani c conpounds detected in DP-13 soils are sumari zed
in Table 4-10. Acetane, nethylene chloride, and bi s(2-ethyl hexyl)phthal ate were detected in
sanples fromsoil borings at the site. Pesticides were detected in surface soil sanples but not
in the deeper soils. Antinony was the only inorganic constituent detected above background
concentrations. Contam nants were detected to a depth of 30 feet bls.

G oundwat er was not sanpled at this site because there is no indication or evidence that the
suspected contam nants could mgrate to groundwater.

A 1.6 Hazardous Materials Storage Area (SS-01)

Anal ytical results of all organic and inorgani ¢ conpounds detected in SS-01 soils are sumari zed
in Table 4-11. Various VOCs and SVOCs were detected in soils. Berylliumand copper were the
only netal s detected above background concentrations. The areal extent of berylliumdetected at
SS-01 is shown in Figure 43. Contaminants were detected to a depth of 80 feet bls.

No groundwat er sanples were collected fromthis site because there is no indication or evidence
that the suspected contam nants could be transported to groundwater.



Compound ( g/ kg)
1/87 to 7/90

Pesti ci des

4, 4" - DDE

4,4' - DDT

Dieldrin

Gammra- BHC( Li ndane)

Sem vol atiles

Benzo(b) f | uor ant hene

Bi s(2- et hyl hexyl ) pht hal at e

Chrysene

Di - n-butyl pht hal ate

Fl uor ant hene

Phenol

Pyrene

Vol atil es

Acet one

Br onodi chl or onet hane

MEK

Met hyl ene Chl ori de

Tol uene

Xyl enes (Total)

O her

TOX

Met al s

Ant i nony

Arsenic

Beryl |ium

Chr om um

Copper

Lead

N cke

Zi nc

20000

Pesticide Buria

20001

Tabl e 4-10

Area (DP-13) Soi
Det ected Constituents

- Organic and I norganic Constituents

Page 1 of 2

Bori ng Number/ Sanpl e Location

20002

20003

20004

b 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90

. 0147

. 079
. 038J
. 039

. 0437

. 045J

. 018

. 022

.019J

. 017

. 026

. 0173

. 016J

. 760

. 013

. 002J

. 015

. 1403

. 018

. 027 . 003J

. 021 . 016

20012

WP- B- 01

WP- B- 02

1/87 to 7/90 1/87 to 7/90 1/87 to 7/90

14-38

. 004J

. 006

. 610

. 980- 65

. 590

. 003J-.007J .002J3-.012

. 020-. 027 . 007-.008

. 002J3-.003J

11B

20

5-16
19-63
8-11
8-21
42-63

Pe-01
1/87 to 7/90



Compound ( g/ kg)

Pesti ci des
4,4' - DDE
4,4 -DDT
Deldrin

Ganma- BHC( Li ndane)

Sem vol atil es

Benzo(b) f | uor ant hene
Bi s(2- et hyl hexyl ) pht hal ate

Chrysene

Di - n-butyl pht hal ate
FI uor ant hene

Phenol

Pyrene

Vol atil es

Acet one

Br onodi chl or onmet hane
MEK

Met hyl ene Chl ori de
Tol uene

Xyl enes (Total)

Q her

TOX

Met al s

Ant i nony
Arsenic
Beryl |ium
Chr om um
Copper
Lead

N cke

Zi nc

Not es:
the data presented is divided into collected tines from1/87 to 7/90 and 8/ 90 on to facilitate analysis of data that was not
val idated (collected from1/87 to 7/90) and data that has been validated (collected from 8/ 90 on)

a -

b 1/87 to 7/90 -
c8/90 to present
J -
B -
P -
TPH -

Pesticide Buria

20015
c 8/90 -

. 180

. 0023

Al'l data collected in this time period are nonval i dated data,
- Al data collected after 7/90 have been validated,

Estimated value (less than the sanple quantitation limt)

Anal yte concentration is between the instrument Detection Limt and the Contract Detection Limt
Indicates 25%difference for detected concentrations between the two GC col umms.

Total Petrol eum Hydrocarbons

MEK - Methyl ethyl ketone, (2-butanone)

Tabl e 4-10
Area (DP-13) Soil
Det ected Constituents

Page 2 of 2

Bori ng Number/ Sanpl e Location

20016

8/90 - 8/ 90
. 024
. 520

. 019

. 006J

- Organic Constituents

20020

. 006J

8/90 -

. 006J

20023
8/90 -

. 0823

. 009J
. 039

. 006

and all the qualifiers are |aboratory qualifiers.
and all the qualifiers are validation qualifiers.

20024
8/ 90 -

. 0073

20025
8/90 -

20026



Compound ( g/ kg)
Sem vol atil es

1, 2- Di chl or obenzene
1, 3-Di chl or obenzene
1, 4- D chl or obenzene
Di et hyl pht hal ate

Di - n-Butyl pht hal ate
Vol atil es

Acet one
Chl or obenzene

Chl orof orm

Et hyl benzene

Met hyl ene Chl ori de
Tol uene

Xyl enes

O her

TPH

Met al s
Arseni c

Beryl |l ium

Cadmi um

Chr om um

Copper

Lead

Mer cury

N ckel

Silver
Zi nc

Table 4-11
Hazardous Materials Storage Area (SS-01) Soils - Inorganic And Organic Constituents
Det ected Constituents
Page 1 of 2

Bori ng Nunber/ Sanpl e Location

1/87 to 7/90

0.62-0. 84

22-42

1.1-1.9

HW 01 HW 02 HW 03 HW 04 HW 05 HW 06 HW 07 HW 08 HW 09
b1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 1/87 to 7/90
7 10 10
6
5 2 2-8
3
2 2 2 2-4
4
3-5 3 3 12
0.35-1.1 0. 68-0. 96 0.63-1.4 0.74-1.1 0.73-1.1 0.74-1.4 0.97-1.6 1.74-0.74
0.6 0.7 0.9
7.4-11 12-22 11-23 15-40 11-23 15- 24 20- 88 12-24 12-15
12-49 12-43 13-85 19- 34 21-47 21-51 17- 380 14- 39
7-24 11- 20 11-23 12-24 10-21 11-22 16- 26 12-23 10-17
7-25 15-22 13-30 15- 27 14-21 16- 27 18- 29 15-28 15- 20
1.9 1.4 0.9-1.8 1.1-2.6 0.99-1.8 0.9-2 1.1-2.4 1.1-2.6
31-100 42-72 47- 88 46- 84 44-100 53-110 54- 150 36- 85 45-62



Hazardous Materials Storage Area (SS-01) Soils -

Compound ( g/ kg)
Sem vol atil es
1, 2- Di chl or obenzene
1, 3-Di chl or obenzene
1, 4- D chl or obenzene
Di et hyl pht hal ate
Di - n-Butyl pht hal ate
Vol atil es
Acet one
Chl or obenzene
Chl orof orm
Et hyl benzene
Met hyl ene Chl ori de
Tol uene
Xyl enes
O her
TPH
Met al s
Arseni c
Beryl |l ium
Cadi um
Chr om um
Copper
Lead
Mer cury
N ckel
Silver
Zi nc

Not es:

Tabl e 4-11

Det ect ed ConstituentsaA
Page 2 of 2

Bori ng Number/ Sanpl e Location

I norgani c And Organi ¢ Constituents

HVH 10 HV 11 HVH 12 HV B- 13 HVt B- 14 HW B- 15 HVt B- 16
b1/87 to 7/90 1/87 to 7/90 1/87 to 7/90 ¢ 8/ 90 - 8/ 90 - 8/90 -  8/90 -
4
3
3
.025J-.049J .036J-.049]
.0023J .020J .020J- . 023J
.002J-.009J  .006J-.009J
4 3
3 3 14-21
2
3
400 260
2.2-6 2.8-3.9 3.1-4.7 2.7-3.4
0.084-1.3 0.7-1.4 0.54-2.1 0.86J-1.5 0.81J-1.5 1.13-1.6 1.4-1.9
0.6-0.7 0.7 0.6-0.8 0.63J
16- 20 14-21 13- 26 12.7-24.5 16.5-27. 8 22-25.1  23.1-32.7
16- 64 16- 38 12- 38 21.1-25.5
16- 19 13-24 11-32 21-22.3 15.3-28.6
0.17 0.17
19-24 15- 26 13- 36 11.8-22.1 12.5-19 10.9-17.7 11.9-17.5
1.2-2.2 1.3 1-1.8 1.6J
46-91 40-77 38-110 72.43 45.5)  60.1-67.1

a - the data presented is divided into collection tines from1/87 to 7/90 and 8/ 90 on to facilitate analysis of data that was not
validated (collected from1/87 to 7/90) and data that has been validated (collected from8/ 90 on)

b 1/87 to 7/90 - Al
c8/90 to present - Al
J -

data colected in this tine period are nonvalidated data, and all
data collected after 7/90 have been vali dated,
Esti mated val ue (less than the sanple quantitation limt)

and al |

B - Anal yte concentration is between the Instrunent Detection Linit and the Contract Detection Limt

P -
TPH - Tot al
MEK - Met hyl et hyl ket one,

<I M5 SRC 09941177>

I ndi cates 25% difference for detected concentrati ons between the two GC col ums.
Pet r ol eum Hydr ocar bons

(2- but anone)

the qualifiers are | aboratory qualifiers.
the qualifiers are validation qualifiers.



Compound ( g/ kg)
Et hyl bezene

Tol uene

Xyl enes

HBFH

Not es:

a8/90 to present - Al

J - Estimated value (less than the sanple quantitation limt)

Tabl e 4-12

Under ground Storage Tanks (ST-05) Soils - Oganic Constituents

North Side of
Tank T-1
Excavati on
a 8/90 -

4. 890- 10. 100
1. 950- 4. 830

63. 300-73. 700
51-530

Det ected Constituents

Bori ng Number/ Sanpl e Location

St ockpi | ed Soi

West Side of
Tank T-1
Excavati on
8/90 -

. 027

data collected after 7/90 have been validated, and al

From

Tank T-5 Bori ng

Excavati on ST05- 01
8/90 - 8/90 -
. 005 . 008
.021 . 025
35 16

Bor i ng Bor i ng
ST05-02  ST05-03
8/ 90 - 8/ 90 -
12.1 49.2
43. 4 299
1, 660 980

the qualifiers are validation qualifiers.

B - Anal yte concentration is between the Instrunent DEtection Linmt and the Contract Detection Limt

P - Indicates 25%difference for detected concentration between the two GC col ums.

HBFH - Hi gh Boiling Fue

Hydr ocar bons



4.1.7 USTs Building 789 (ST-05)

Anal ytical results of all organic conpounds detected in ST-05 soils are summarized in Table
4-12. Toluene, ethyl benzene, and xyl enes were detected in the three sanples collected fromthe
tankhol d evacuation in Decenber 1990. Results from subsequent Septenber 1991 borings indicate
that ethyl benzene and xyl enes were detected to 31 feet bls. Soil sanples were anal yzed for
TCLP | ead, but |ead was not detected.

G oundwater at this site was not nonitored because there was no indicatation or evidence of a
pathway to groundwater fromthe suspect soils

4.1.8 USTs at Building 725 (ST-06)

Anal ytical results of all organic conpounds detected in ST-06 soils are summarized in Table
4-13. Ethyl benzene and xyl ene were detected in one sanple at 11 feet bls. Soil sanples
coll ected in Novenber 1990 and Septenber 1991 were anal yzed for TCLP |l ead. Lead was note
detected in any analysis. Figure 4-4 shows the |locations of soil borings and soil sanple
locations at the old H gley gas station

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater fromthe suspect soils

4.1.9 USTs at Building 1086 (ST-07)

Anal ytical results of all organic conmpound detected during the 1990 and 1991 sanpling events are
summari zed in Table 4-14. Results of the 1990 sanpling efforts indicate that methyl ene chloride
and TPH were detected in the sanples. Methylene chloride was al so detected in the associated
nmet hod bl ank. The areal extent of nethylene chloride and TPH contam nation is presented in
Figure 4-5. Soil sanples collected during 1990 and 1991 were anal yzed for TCLP netals. No
contami nants were detected in TCLP extracts above RCRA regulatory limts. Contami nants were
detected to a depth of 41 feet bls.

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater fromthe suspect soils

4.1.10 USTs at Building 1085 (ST-08)

Anal ytical results of all organic conpounds detected during the 1989, 1990, and 1991 sanpling
events are summarized in Table 4-15. Soil sanpling locations are shown in Figures 4-6 and 4-7

The results of 1989 soil sanpling detected TPH, xylenes, benzoic acid, and benzyl alcohol in
one sanpl e.

The results of the soil sanples collected in 1990 detected TPH, xyl enes and 4-nethyl phenol at
the Tank No. 1085-1 excavation. A sanple collected frombeneath the center of the concrete pad
at Tank No. 1085-1, within 1 foot bls near the sunp, contained various pol ynucl ear aronatic
hydrocarbons (PAH). These constituents were not detected in any other sanple and indicate an
area of very localized contai mnation. Sanples taken under the south, north, and west ends of
the pad at Tank No. 1085-1 contained bis(2-ethyl hexyl) phthal ate and benzyl al cohol. Methyl ene
chloride, tetrachl oroethene (PCE), bis(2-ethylhexyl) phthalate, and TPH were detected in the
vicinity of the Tank No. 1085-5 excavation



Tabl e 4-13
Under ground Storage Tanks (ST-06) Soils - Oganic Constituents
Det ected Constituents

ST- 06- 03
Conpound ( g/ kg) a 8/90 -
Et hyl benzene . 880
Xyl enes 1. 480

Not es:
a8/ 90 to present - Al collected after 7/90 have been validated, and all the qualifiers are
validation qualifiers.

J - Estimated value (less than the sanple quantitation limt)

B - Analyte concentration is between the Instrunent Detection Limt and the Contract Detection
Limt

P - Indicates 25%difference for detected concentrations between the two GC col umms.

HBFH - Hi gh Boiling Fuel Hydrocarbons

<I M= SRC 0994117AA>



Tabl e 4-14
Under ground Storage Tanks (ST-07) Soils - Oganic Constituents
Det ected Constituents

Bori ng Number/ Sanpl e Location

Center of Tank West of Tank East of Tank Bor i ng

1086 Excavation 1086 Excavation 1086 Excavati on 1086 Excavation
Conpound (ng/ kg) a 8/90 - 8/ 90 - 8/ 90 - 8/ 90 -
Met hyl ene Chl ori de .012B .013B .01B .009J-. 037
TPH 30-1, 130

Not es:

a8/90 to present - Al data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers.
J - Estimated value (less than the sanple quantitation limt)

B - Anal yte concentration is between the Instrunent Detection Linmt and the Contract Detection Limt

P - Indicate 25%difference for detected concentration between the two GC col ums.

TPH - Total Petrol eum Hydrocarbons

MEK - Met hyl ethyl ketone, (2, butanone)

<I M5 SRC 099417BB>



Tabl e 4-15

Under ground Storage Tanks (ST-08) - Organi ¢ Compounds

Tank 1085 Tank
1085-B-01 1085- B- 02 1085- B- 03 1085- B- 04 1085 1085 Tank 1085 Tank 1085
Drai nage at 1085 Pad 1085-B-01 1085-B- 02 1085-B- 03 1085- B- 04
Sout hwest
Cor ner

Compound ng/ L a8/ 90 - 8/90 - 8/90 - 8/90 - 8/90 - 8/90 -
Sem vol atil e Organics

4- Met hyl phenol

Benzoic Acid

Benzo( a) ant hr acene . 680

Benzo( a) pyrene . 370

Benzo(b) f | uroant hene . 430

Benzo(k)fl uorant hene . 570

Benzyl Al cohol . 530

Bi s(2- et hyl hexyl ) pht hal ate 3.8 . 700 . 085

Chrysene . 650 . 065J

Di et hyl pht hal ate . 0527 .035J . 065J

Di - n-butyl pht hal ate

Fl uor ant hene 1.3

Phenant hr ene 1.3

Pyrene 1.2

Acet one .011B-.02 1.3J .005J-.018 .008-.018
Vol atile Organics

Met hyl ene Chlori de .017B-.350BJ .013B-.017B .134B .003J-.013B

PCE . 140 .003J-1. 27 . 006J . 0053

Xyl enes 2.2
O her

TPH 70 25 35-848 34- 40 36-41
Not es:
a8/ 90 to present - All data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers.

Det ect ed Constituents

J - Estimated value (less than the sanple quantitation limt)
B - Analyte concentration is between the Instrunent Detection Linmit and the Contract
P - Indicate 25% difference for detected concentrations between the two GC col umms.

<I MG SRC 0994117CC>
<I MG SRC 0994117DD>

Bori ng Nunber/ Sanpl e Location

Detection Limt

1085 1085

Bot t om of East Wall of West Wall of North Wall

Tank 1085
Excavation

Tank 1085
Excavation

Tank 1085

Excavation Excavation

8/90 - 8/90 - 8/90 - 8/90 -
15
1.6J
. 3100
.05B
. 013

.011 2

9-23 2,400 3,900 5, 800

8/90 -

Dr ai nage at

1085 Pad



The anal ytical results of the sanples taken in 1991 reveal the following. Sanples taken from
borings at Tank No. 1085-01 detected four VOCs and one SVOC. Contaminants were detected at a
maxi mum depth of 81 feet bls. Sanples taken fromthe boring at Tank No. 1085-04 had detected
level s of two VOCs and three SVOCs. Contaminants were detected down to 41 feet bls. The
lateral extent of contamination is shown in Figure 4-5

Detected inorganic constituents are presented in Table 4-16. Antinony was the only netal in
surface soil sanples collected during 1989 that was detected above regi onal background |evels

Soi|l sanples were also collected and anal yzed for TCLP paraneters fromthe tankhold during 1990
and the later 1991 boring invetigation. These data are presented in Table 4-17. No sanple
exceeded RCRA regul atory | evels.

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater fromthe suspect soils

4.2 Contam nant Fate and Transport

Contami nant fate and transport was addressed in the Q)1 R report, Chapter 5.0. A brief
synopsis is presented in the foll ow ng sections.

4.2.1 Contam nant Persistence in the Environnment

Chem cal persistence in environmental media is determined by the chemcal's ability to nove
through a medium a transfer fromone nmediumto another, and to transformor degrade. These
determinants are in turn controlled by the characteristics of the chemcals (i.e., solubility,
Henry's |l aw constant, and affinity for organic and inorganic surfaces) and of the environnenta
medi um (i.e., mneralogy, organic carbon content and porosity of the soil, and tenperature and
salinity of groundwater). The migration and decay potential for various conpounds found in the
soi | / groundwat er systemis discussed in the foll owi ng paragraphs.

Chemicals in soil may migrate to groundwater via water infiltration, dispersion, and diffusion
M gration of chemicals fromsoil to groundwater is generally reduced by high organic content in

the soil, |lower tenperatures, and |ower organi c content and higher salinity in the soil-water
conpartnent. The fraction of a chenmical present in the soil-groundwater and soil-air
conpartnents is generally nore nobile than the fraction adsorbed to soil. Many chemicals, both

organic and inorganic, tend to adsorb nore readily in top soil than at depth because the organic
carbon content is generally |lower in deep soils.

Vol atile organic chemicals in the soil, especially in the soil-air conpartnment or in the soi

near the surface, can migrate via diffusion through soil-air pore spaces to the ground surface
where they are transported by wind. Mgration of chemcals fromsoil to air is controlled by
the volatility and nobility of the chemical. Chenmicals with high volatility but |ow nmobility,
because of high soil adsorption, will not mgrate significantly to air. Simlarly, chemcals
with high nobility but low volatility will not partition significantly to air. The volatility
of a conpound nay be inferred fromits Henry's law constant (H. As Hincreases, the volatility
of a conpound increases. The capacity for an organic chemcal to adsorb in soils may be
inferred fromits organic carbon partition coefficient (KoC). A high Koc indicates a high
adsorption potential. The H KoC, Kow (a neasure of the chemcals affinity for organic sol vents
versus water), and water solubility for chemcals found in the soil and groundwater at OQJ1 are
listed in Table 4-18.



Tabl e 4-16
Under ground Storage Tanks (ST-08) Soils - Inorganic Constituents
Detected Constituents a

Sanpl e Locati on/ Boring Nunber

Tank 1085 Tank 1085

Tank 1085 Dr ai npi pe at Sout hwest Cor ner PAD
Conmpound ( g/ kg) b1/87 to 7/90 c 8/90 - 8/ 90-
Ant i nony 15-31
Cadm um 2
Chr om um 18-41
Copper 13-21
Cyani de 2.6 0.82-1.1
Lead 10- 30
N ckel 10- 30
Zinc 32-85
Not es:

a - the data presented is divided into collection tines from1/87 to 7/90 and 8/90 on to facilitate analysis of data that was not
val idated (collected from1/87 to 7/90) and data that has been validated (collected from 8/ 90 on)

b 1/87 to 7/90 - Al data collected in this tine period are nonvalidated data, and all the qualifiers are laboratory qualifiers.

c8/90 to present - Al data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers.

J - Estimated value (less than the sanple quantitation limt)

B - Analyte concentration is between the Instrunent Detection Limt and the Contract Detection Limt

P - Indicates 25%difference for detected concentrations between the two GC col ums.

TPH - Total Petrol eum Hydrocarbons

MEK - Methyl ethyl ketone, (2,-butanone)



Tabl e 4-17
Under ground Storage Tanks (ST-08) Soils - TCLP Inorganic Constituents
Det ected Constituents

Sanpl e Locati on/ Bori ng Nunber

Bott om of Tank East Wall of Tank Bot t om of Tank North Wall of Tank

1085 Excavati on 1085 Excavation 1085- 4- Excavation 1085 Excavati on
Conmpound (ng/ L) a8/ 90 - 8/90 - 8/ 90 - 8/90 -
Bari um 1 1.2 0.6 0.8
Cadm um 0.13
Chr om um 0.03 0.18
Lead

Sanpl e Locati on/ Bori ng Nunber
Tank
1085-B-01 1085-B-04 1085- B- 02 1085-B-03 1085- PAD

Conpound (ng/ L) 8/ 90 - 8/ 90 - 8/90 - 8/ 90 - 8/90 -
Bari um 0.325-1.17 0. 339-0. 506 0.184-0.918 0.49-1.12 0.4-0.8
Cadm um 0. 0056 0. 0036B 0.28-0.89
Chr om um 0. 0054B 0.011-0.0671 0.22-1.3
Lead 0.103B
Not es:

a8/90 to present - Al data collected after 7/90 have been validated, and all the qualifiers are validation qualifiers.
J - Estimated value (less than the sanple quantitation limt)

B - Anal yte concentration is between the Instrunent Detection Limt and the Contract Detection Limt

P - Indicates 25%difference for detected concentrations between the two GC col ums.

TPH - Total Petrol eum Hydrocarbons

MEK - Met hyl ethyl ketone, (2-butanone)



Chemi cal Paraneters Affecting Environnenta

Conpound

Acet one

Benzene

Bi s(2- et hyl hexyl ) pht hal at e
Br onodi chl or onet hane

Chl orof orm

Dieldrin

4,4 -DDT

Di - n-butyl pht hal ate

1, 2-Di chl or obenzene

1, 3-Di chl or obenzene

1, 4- D chl or obenzene

Et hyl benzene

Met hyl ene chl ori de

Met hyl et hyl ketone (2-Butanone)
Phenol

Pyrene

Tetrachl or et hene

Tol uene

Xyl enes

aUnl ess otherwi se noted, all data are from ORNL, 1989

bFrom NLM 1991
cFrom Arthur D. Little, 1985.

Tabl e 4-18

WIllians Air Force Base

Log Kowa
(unitless)

-0.24
2.13
3.98
1.44

1.97
3.50
6. 19
9b

38

60

39

15

25

29

46

. 88
3. 1l4c

2.73

3. 16b

PPRPOPRPWOWWOOHR

Koca
(unitless)

0.28
65
62, 000
120
44
1700
243, 000

160; 6, 400b

1, 160
1, 920
1, 180
682
8.8
0.94
14, 135
38, 000
665cC
2.59
58b

Transport and Persi stence

Ha
(atm n8/ nol )

397 x 10-5
5.43 x 10-3
2.50 x 10-7
1.22 x 10-3
3.75 x 10-3
4.58 x 10-7

5.1 x 10-4
5.3 x 10-5b
1.88 x 10-3
3.55 x 10-3
1.58 x 10-3
7.90 x 10-3
2.57 x 10-3
4.53 x 10-5
7.00 x 10-7
5.04 x 10-6
2.27 x 10-2c
6.61 x 10-3
2.90 x 10-1b

Water Solubilitya
(ng/L)

Infinitely Soluable
1,1780
0.4
9, 000
8, 220
0. 195
5 x 10-3
13b
156
123
87
152
13, 200
353, 000
84, 000
0. 13
150c
515
Nearly I nsol ubl e



Chemicals in the environnent nmay decay through chemcally or biologically nediated processes.
The primary chem cal decay processes in the soil-groundwater systemare hydrol ysis and

oxi dation/reduction. Vapor-phase chem cals nay degrade by photol ysis and phot ochem ca
oxidation. Oganic chemicals in soil and groundwater nay al so be degraded by aerobic and/or
anaerobic bacteria. This degradation is affected by nutrient |evels, tenperature, chemn ca
concentration, and the density of degrading organisns. The follow ng discussion attenpts to
descri be the persistence and behavior of target classes of conpounds via these processes. A
detail ed di scussion of contami nant fate and transport at OJ1 is provided in the Q)1 R/FS
reports.

4.2.2 Site-Specific Applicability
4.2.2.1 Landfill (LF-04)

A sinplistic transport nodel was constructed to provide an estinmate of contami nation
infiltration to the groundwater at LF-04. This nodel was developed initially for ST-12 at which
benzene is a prinmary contaminant. Although benzene is not a contam nant at LF 04, the node
provides indications of length of tine for a contaminant to mgrate to the aquifer and |evels of
contami nant once it reaches groundwater. Details of the calculations are found in Appendi x F of
the QU1 FS report.

Contami nant transport was first nodeled by calculating the tine period required for water to
mgrate fromthe ground surface to the water table, assumng saturated flow. G oundwater
contam nant concentrations due to transport fromsoils were then cal cul ated using the Sumrers et
al . nodel (1980).

Based on a vertical flowto the water table at 200 feet bel ow grade and a hydraul i c gradient

of 1 vertical foot per horizontal foot, the tinme required for water to conplete the flow path is
66.5 years. Based on nodeling using benzene as previously noted, it was determ ned that the
concentration of this chemical in groundwater would be three to four orders of nagnitude |ess
than the concentration in surface soil. The ratio of Kocs for dieldrin and benzene (1700/65)
shows that dieldrin partitions nore strongly toward the soil and its rate of mgration to
groundwat er woul d be rmuch sl ower than benzene. Also, the solubility of dieldrinin water is
approxi mately 4 orders of nagnitude | ess than benzene. Therefore, tbhe migration of dieldrin
fromsurface soils to groundwater is not a practical concern.

Beryl liumconcentrations in site groundwater were al so nol ded using the Sumers et al
equations. Assunming a berylliumconcentration in soil of 2.8 ng/kg, the nodel predicts |levels
of berylliumin the groundwater fromO0.3 to 3.46 mcrograns per liter (ug/L).

4,.2.2.2 Fire Protection Training Area 1 (FT-03)

FT-03 does not require fate and transport anal ysis due to the absence of chem cals of potentia
concern that pose risk to human health and the environnent and/or that are present above

ri sk-based levels requiring renedial action. The contamnants detected at this site are al so
generally immbile in soils.

4.2.2.3 Northwest Drai nage System (SD- 10)

SD-10 does not require fate and transport analysis due to the analysis of chem cals of potentia
concern that pose risk to human health and the environnent and/or that are present above

ri sk-based levels requiring renedial action. The contamnants detected at this site are al so
generally inmmbile in soils.

4.2.2.4 Radioactive Instrunentation Burial Area (RW11)

Fate and transport analysis is not required for RW11 due to the lack of radiological constitu-
ents present above background | evels or that pose risk to human health or the environnent.
Potential contam nants have al so been renoved

4,2.2.5 Pesticide Burial Area (DP-13)

Fate and transport analysis is not required for DP-13 because the contam nants that pose risk



to human health and the environnment at this site have been renoved.
4.2.2.6 Hazardous Materials Storage Area (SS-01)

SS-01 does not warrant fate and transport analysis due to the absence of chemcals of potentia
concern that pose risk to human health and the environnent and/or that are present above

ri sk-based levels requiring renediation. The contam nants detected at this site are also
generally inmmobile in soils.

4,2.2.7 USTs at Building 789 (ST-05)

Fate and transport analysis are not required for ST-05 due to the absence of chem cals of
potential concern that pose risk to human health and the environnent and/or that are present
above risk-based | evels requiring renediati on

4,2.2.8 USTs at Building 725 (ST-06)

Fate and transport analysis are not required for ST-06 due to the absence of chem cals of
potential concern that pose risk to human health and the environnent and/or that are present
above risk-based | evels requiring renediati on

4,2.2.9 USTs at Building 1086 (ST-07)

Fate and transport analysis is not required for ST-07 due to the lack of driving force to
transport the chemcals of potential concern to groundwater. There was a renoval action at this
site. The concentration | evels of contam nants not renobved are too lowto mgrate to groundwater
and too deep for the conpletion of a pathway to receptors.

4,2.2.10 USTs at Building 1085 (ST-08)

Fate and transport analysis is not required for ST-08 due to the lack of driving force to
transport the chemcals of potential concern to groundwater. There was a renoval action at this
site. The concentration | evels of contam nants not renoved are too lowto mgrate to groundwater
and too deep for the conpletion of a pathway to receptors.

5.0 Summary of Potential Site R sks
5.1 Chenicals of Potential Concern
The risk assessnent identified the chemcals of potential concern at OJ)1. This identification
process included summarizing the analytical data for OQJ 1 and eval uating the data according to

EPA gui delines for CERCLA risk assessnents (EPA, 1989a). Chenmicals of potential concern were
selected fromthe list of all detected constituents based on the following criteria:

. Frequency of detection - if chemcals were detected at greater than 5 percent
frequency
. Conparison to nethod blanks - if sanple concentrati ons exceeded | aboratory bl ank

concentrations by 10 tines for comon | aboratory contaminants and 5 tinmes for all
ot her anal ytes

. Conparison to background - if the range of concentrations from QJ 1 sanples
exceeded background val ues.

This eval uation and sel ection process is discussed in greater detail inthe Q)1 R report,
Section 6.2. Al organic chemcals and netals selected as chenicals of potential concern
were carried forward through the risk assessnent cal cul ations



Table 5-1
Anal ytical Data Summary
Landfill (LF-04) Surface Soils

WIllianms Air Force Base

(Page 1 of 2)

Val ue or Range of Val ue or Range of Range of Upper 95%
Anal yte Frequency of Detection Limts Det ect ed Concentrations Backgr oundb Concentrationc
Det ecti ona (my/ kg) (ro/ kg) ( o/ kg) (my/ kg)
O gani cs

1, 2, 4-Trichl or obenzene 1/ 10 0.33-3.5 0. 037 NA 0. 679
1, 4- D chl or obenzene 2/ 10 0.33-3.5 0. 035-0. 08 NA 0. 673
*4,4' - DDD 4/ 10 0. 0035-0. 014 0. 0037-0. 013 NA 0. 0072
*4, 4' - DDE 9/ 10 0. 0035-0. 014 0.0021-0.1 NA 0. 064
*4,4' - DDT 8/ 10 0. 0035-0. 014 0. 006- 0. 098 NA 0. 067
Acenapht hene 1/ 20 0.33-3.5 0. 038 NA 0.554
* Al pha- chl or dane 1/ 10 0. 0018-0. 0072 0. 0017 NA 0. 0025
Benzo( a) pyr ene 1/ 10 0.35-3.5 0.034 0. 0046-0.9 0.68
*Bet a- BHC 4/ 10 0. 0018- 0. 0072 0. 0016- 0. 008 NA 0. 0041
*Bi s(2- et hyl hexyl ) pht hal at e 9/ 10 0.35-3.5 0.021-0.2 NA 0.613
Chrysene 1/ 10 0.35-3.5 0.022 0.078-0. 64 0. 68
*Di -n-butyl phthal ate 2/ 10 0.35-3.5 0. 026- 0. 033 NA 0.67
*Dieldrin 8/ 10 0. 0035-0. 014 0. 0045-0. 25 NA 0. 105
*Di et hyl phthal ate 1/ 10 0.35-3.5 0. 037 NA 0.68
* Ganma- chl or dane 1/ 10 0. 0018-0. 0072 0. 0016 NA 0. 0025



Table 5-1
(Page 2 of 2)

Val ue or Range of Val ue or Range of Range of
Anal yte Frequency of Detection Limts Det ect ed Concentrations Backgr oundb
Det ecti ona (my/ kg) (ro/ kg) ( o/ kg)
O gani cs (Conti nued)
* Pent achl or ophenol 1/ 10 0.85-8.5 0.31 NA
Pyrene 1/ 10 0.35-3.5 0.044 0. 099- 147
I nor gani cs
Arsenic 10/ 10 2.0 1.8-6.4 2-97
*Beryl |ium 10/ 10 1.0 1.8-3.8 1.0-1.5
*Cadnmi um 1/ 10 0.83-1.0 1.7 NA
Chr om um 10/ 10 2.0 17-28 15- 100
Copper 10/ 10 5.0 21-57 15- 200
Lead 10/ 10 0.6 13-117 10- 100
N ckel 10/ 10 8.0 12-29 7-50
Sel eni um 1/ 10 0.2-1.0 0.21 <0.0-0.8
*Thal | i um 6/ 10 0.2-2.0 0.23-0. 36 NA
*Zinc 10/ 10 4.0 49- 203 25-150

*Chemi cal of potential concern.

NA=not avail able or not used for conparison.

ax/y where x = nunber of tinmes detected and y = nunber of sanples anal yzed.

bPAH background in agricultural and urban surface soils in the U S. and other countries, ATSDR 1989. Metals background from Boerngen and Shackl ette,
1981.

clT, 1992b - calculations include nondetects at half the contract-required detection limt.

Upper 95%

Concentrationc

(my/ kg)

1. 666
0. 681



The follow ng sections present chem cals of potential concern by site for soils and groundwat er
5.1.1 Chenicals of Potential Concern for Soils
5.1.1.1 Landfill (LF-04)

Chemi cals detected in soil sanples fromLF-04 are listed in Table 5-1. The following chemcals
were not selected as chem cals of potential concern for the reasons indicated

. Acenapht hene was detected in less than 5 percent of the surface soil sanples.

. Arseni c, benzo(a)pyrene, chromum chrysene, copper, |ead, nickel, pyrene, and
sel eni um were each detected at concentrations within the range of background for the
area

The remaining 17 chemicals listed in Table 5-1 are the chenmicals of potential concern for
surface soil in LF-04.

5.1.1.2 Fire Protection Training Area (FT-03)

Soi|l sanples taken at verified site locations associated with FT-03 di sclosed no potentially
hazardous contam nants at concentrations that woul d cause concern. Therefore, this site was
not addressed in the risk assessnent.

5.1.1.3 Northwest Drai nage System (SD- 10)

Chemi cals detected in soil sanples fromSD-10 are listed in Table 5-2. The following chemcals
were not selected as chem cals of potential concern for the reasons indicated

. 1,1, 1, 2-Tetrachl oroet hane, 1, 3-di chl orobenzene, benzo(a)anthracene, and
trichl oroethene were each detected in 5 percent or less of the soil sanples.

. Arsenic, chrom um copper, |lead, nercury, nickel, and zinc were each detected
within the range of background for the area.

The remaining 10 chemicals listed in Table 5-2 are the chem cals of potential concern for soi
in SD 10

5.1.1.4 Radi oactive Instrunentation Burial Area (RW11)

Radi oactive chemcals detected at RW11 were not considered chem cals of potential concern
because their concentrations were within background concentrations for Arizona surface soils
(Myrick, et al., 1983). As listed in Table 5-3, radium 226, radium 228, and total urani umwere
each detected within background levels for the area. Neither gross al pha nor gross beta were
consi dered as chem cals of potential concern because these anal yses are not specific to any
particul ar radionuclide

5.1.1.5 Pesticide Burial Area (DP-13)

Chemi cals detected in soil sanples fromDP-13 are listed in Table 5-4. The following chemcals
were not selected as chem cals of potential concern for the reasons indicated

. 4, 4,' -di chl or odi phenyl di chl or cet hyl ene (DDE), 4, 4'-dichl orodi phenyltrichloro- ethane
(DDT), 2-butanone, bronodichl or onet hane, benzo(b)fl uorant hene, chrysene, di-n-butyl
phthal ate, dieldrin, gamma-beta-hexachl orobenzene (BHC), pyrene, and xyl enes were
each detected in 5 percent or less of the soil sanples

. Arsenic, beryllium chromum copper, |ead, nickel, and zinc were each detected
at concentration within the range of background for the area.



Anal yte
O gani cs

1,1, 1, 2-Tetrachl or oet hane
1, 3-Di chl or obenzene

* Acet one
Benzo( a) ant hracene

*Bi s(2- et hyl hexyl ) pht hal at e
Di - n-octyl pht hal ate

But yl benzyl phthal ate

Chl or obenzene
*Chl or of orm

Chl or ot ol uene

Chrysene

*Met hyl ene chl ori de

FI uor ant hene

* Phenol

Tet rachl or oet hene

*Tol uene

Tabl e 5-2
Anal ytical Data Summary
Nor t hwest Drai nage System (SD-10) Soils
WIllianms Air Force Base
(Page 1 of 2)

Val ue or Range of
Detection Limts

Val ue or Range of

Frequency of Det ect ed Concentrations

Det ecti ona (my/ kg)
1/ 50 0.005-1.0 1.0
1/ 122 0.001-1.0 24.0
14/ 14 0.01 0. 003- 0. 053
1/ 73 0. 001-0. 73 0.11
12/ 14 0.34-0.73 0.53-12.0
1/ 50 0.02-0.73 0.13
1/ 50 0. 003-0. 73 0. 063
1/ 86 0.005-1.0 6.0
10/ 50 0.005-1.0 0.001-2.0
1/ 36 2.0 24.0
1/ 50 0. 001-0. 73 0.18
25/ 50 0.005-1.0 .003-4.0
1/ 49 0. 003-0. 73 0.16
9/ 50 0. 001-0. 73 0. 092-0. 82
1/ 50 0.005-1.0 1.0
4/ 50 0.005-2.0 0. 001- 0. 002

Range

of

Backgr oundb
(no/ kg)

0.0

I EEEEEPEEEEEEEEEE:

Upper 95%
Concentrationc

(my/ kg)

0.44
0. 906
0.018
0.071

5.89

0.11

0.13



Table 5-2

(Page 2 of 2)

Val ue or Range of Val ue or Range of Range of Upper 95%
Frequency of Detection Limts Det ect ed Concentrations Backgr oundb Concentration

Anal yte Det ecti ona ( o/ kg) (rmg/ kg) ( o/ kg) (my/ kg)
Tri chl or et hene 2/ 50 0.005-1.0 0.001-2.0 NA 0.5
I nor gani cs
*Ant i nony 5/ 50 1.0-1.5 14- 43 <1 6.1
Arsenic 7/ 50 2.0-3.0 2.0-5.0 2-97 1.7
*Beryl | ium 35/ 50 0.01-2.0 0.25-1.8 1.0-1.5 0.95
*Cadmi um 5/ 50 0.4-2.0 1.0-15 NA 0.61
Chr omi um 50/ 50 0.7-2.0 5.0-42 15-100 20.5
Copper 51/51 0.6-5.0 6-510 15- 200 61.0
Lead 55/ 57 1.0-4.0 2.0-67 10- 100 19
Mer cury 2/ 49 0.1-0.2 0.2 0.01-0. 48 0. 08
N ckel 46/ 50 2.0-11 1.0-34 7-50 16
*Si | ver 18/ 50 0.7-3.0 0.9-4.1 NA 1.3
Zinc 51/51 0.2-4.0 27-440 25-150 85.21

*Chemi cal of potential concern.

NA = Not available or not used for conparison.

ax/y where x = nunber of tinmes detected and y = nunber of sanples anal yzed.

bPAH background in agricultural and urban surface soils in the U S. and other countries, ATSDR 1989. Metals background from Boerngen and
Shackl ette, 1981.

cl T, 1992b - calculations include nondetects at half the contract-required detection limt.



The remaining five chenmicals listed in Table 5-4 are the chenmicals of potential concern for
soi|l at DP-13.

5.1.1.6 Hazardous Materials Storage Area (SS-01)

Chemicals detected in soil sanples fromSS-01 are listed in Table 5-5. Sone chem cals were not
sel ected as chem cals of potential concern for the follow ng reasons:

. 1, 2, -di chl orobenzene, 1, 3-dichl orobenzene, 1, 4-dichl orobenzene, chl orobenzene
chloroform and tol uene were detcted in 5 percent or less of the soil sanples

. Arsenic, chromium |ead, nercury, nickel, and zinc were each detected at
concentrations within the range of background for the area.

The remaining ten chenmicals listed in Table 5-5 are the chenicals of potential concern for soi
at SS-01.

5.1.1.7 USTs at Building 789 (ST-05)

Chemi cals detected in soil sanples from ST-05 are listed in Table 5-6. Each chenical detected
within ST-05 is considered a chem cal of potential concern.

5.1.1.8 USTs at Building 725 (ST-06)

Chemicals detected in soil sanples from ST-06 are listed in Table 5-7. Each chenical detected
within ST-06 is considered a chem cal of potential concern.

5.1.1.9 USTs at Building 1086 (ST-07)

As listed in Table 5-8, nethylene chloride was the only chenmical detected and is the only
chem cal of potential at ST-07

5.1.1.10 USTs at Building 1085 (ST-08)

Chemi cals detected in soil sanples from ST-08 are listed in Table 5-9. The following chemcals
were not selected as chem cals of potential concern for the reasons indicated

. Benzo(a) ant hracene, benzo(a)pyrene, benzo(b)fl uoranthene, benzo(k)fl uoranthene
fluorant hene, and pyrene were detected at concentrations within the range of
background for the area

. Chrom um copper, lead, nickel, and zinc were each detected at concentrations
within the nornmal background for the area

The remaining 15 chemicals listed in Table 5-9 are the chemcals of potential concern for soi
in ST-08.



Table 5-3

Anal ytical Data Summary
Radi oactive Instrument Burial Area (RW11) Soils
WIlliams Air Force Base

Range of

Frequency of Det ecti on Range of Detected Backgr ound Aver age Upper 95%

Anal yte Det ecti on Linmts Concentrati ons Rangea, b Conc. a Concentrati ona
Radi um 226 15/ 15 0.05 0.77-2.3 0.23-2.0 1.51 1.84
Radi um 228 6/ 6 - -C 1.03-1.3 0.20-1.3 1.18 1.28
Total Urani um 15/ 15 0.1 0.4-1.45 0.54-3.6 0.97 1.14
G oss Al pha 15/ 15 0.3 2.8-27 NA 11. 26 16. 25
G oss Beta 15/ 15 0.1 4.3-27 Na 12.83 17.91

NA - Not available or not used for conparison

aAl | concentrations in pG/g

bFrom Myrick et al., 1981; background concentrations for Arizona surface soils
cDetection limts not reported



Anal yte

Vol atile Organics

2- But anone

*Acet one

Br onodi chl or onet hane
*Tol uene

Xyl enes

Sem vol atile Organics
Benzo(b) f | uor ant hene
*Bi s(2- et hyl hexyl ) pht hal at e
Chrysene

D -n-butyl phthal ate
* Phenol

Pyrene

Pesti ci des, PCBs

4, 4" - DDE
4, 4" - DOT
Dieldrin
Ganma- BHC (Li ndane)

Frequency of
Det ecti ona

1/ 25
6/ 25

1/ 25
3/ 25
1/ 25

1/ 25d

9/ 25
1/ 25
1/ 25
3/ 25
1/ 25d

3/ 60
1/ 60
3/ 60
1/ 60

Table 5-4

Anal yti cal Data Summary
Pesticide Burial Area (DP-13) Soils
WIllianms Air Force Base

Val ue or Range of
Detection Limts

(my/ kg)

.01-0.012
.01-0.12

. 005-0. 006
. 005-0. 006
. 005- 0. 006

O O O oo

COoo0o000
o0 oo oo

0.001-0. 02
0.001-0. 02
0.001-0. 02

0. 001-0. 00175

(Page 1 of 2)

Val ue or Range of Detected
Concentrati ons

(my/ kg)

0. 002
0.006-0. 18
0. 039
0. 002- 0. 006
0. 002

079d

. 038-65.0
039d

14
.082-0.61
. 045d

cooooo

0.014-0.018
0.024

0.016-0. 52
0.019

Range of Backgroundb
(ng/ kg)

$£z2%5z5%

0.058-62.0

NA

0.078-0.64
NA

NA

0.099-147.0

NA
NA

NA
NA

Upper 95%
Concentration

(g’ kg)

0055
027
007
003
. 0026

coooo

0. 664
14.17
0. 663
665
. 676
663

coo

. 0057
0056
03

. 0033

ocoooo



Table 5-4

(Page 2 of 2)

Val ue or Range of Val ue or Range of Detected Upper 95%
Frequency of Detection Limts Concentrati ons Range of Backgroundb Concentrati onc
Anal yte Det ecti ona (my/ kg) (ro/ kg) (my/ kg) ( o/ kg)

I nor gani cs
* Ant i nony 5/'7 12-20 20-52 <1 41
Arseni c 4/ 8 0.01-3.0 2.0-4.0 2-97 39
Berrylium 1/7 1.0-2.0 1.0 1.0-1.5 1.0
Chr om um 718 2.0-5.0 5.0-18 15-100 20
Copper 717 5.0 19-63 15- 200 48
Lead 718 1. 0-200 8.0-22 10- 100 49
N ckel 6/ 7 8.0-21 8.0-21 7-50 18
Zinc 717 4.0 42-72 25-150 68

*Chemi cal of potential concern.

NA=not avail able or not used for conparison.

ax/y where x = nunber of tines detected and y =nunber of sanples anal yzed.

bPAH background in agricultural and urban surface soils in the U S. and other countries, ATSDR 1989. Metals background from Boerngen and Shackl ette,
1981.

clT, 1992b - calculations include nondetects at half the contract-required detection limt.

dDetected in a surface soil sanple



Tabl e 5-5
Anal ytical Data Summary
Hazardous Materials Storage Area (SS-01) Soils

WIllianms Air Force Base

(Page 1 of 2)

Val ue or Range of Val ue or Range of Backgr ound
Frequency of Detection Limt Det ect ed Concentrations Concentrati onsb Upper 95% Concentrationc
Anal yte Det ecti ona (my/ kg) (ro/ kg) (rmo/ kg) (rmo/ kg)
O gani cs
* Acet one 4/ 17 0. 01-0.012 0. 002- 0. 009 NA 0. 0065
Chl or obenzene 1/ 101 0.01-1.0 3.0 NA 0.504
Chl orof orm 2/ 59 0.01-1.0 3.0-4.0 NA 0. 622
*Et hyl benzene 5/ 59 0.01-1.0 2.0-4.0 NA 0. 691
*Met hyl ene chl ori de 8/ 59 0.01-1.0 3.0-21.0 NA 2.819
Tol uene 1/ 59 0.01-2.0 2.0 NA 0. 856
* Xyl enes 6/ 59 0.01-2.0 3.0-12.0 NA 1.548
1, 2-Di chl or obenzene 4/ 101 0. 002-2.738 4.0-10.0 NA 0. 864
1, 3-Di chl or obenzene 2/ 143 0. 001-1. 369 3.0-6.0 NA 0. 475
1, 4- D chl or benezene 5/ 101 0. 001-1. 369 2.0-8.0 NA 0.621
*Di -n-butyl phthal ate 5/ 59 0. 002-2. 738 0. 02-0. 023 NA 0.134
*Di et hyl phthal ate 6/ 59 0. 001-1. 369 0. 025- 0. 049 NA 0. 089



Table 5-5

(Page 2 of 2)

Val ue or Range of Val ue or Range of Backgr ound
Frequency of Detection Limts Det ect ed Concentrations Concentrati onsb Upper 95% Concentrati onc

Anal yte Det ecti ona (my/ kg) (my/ kg) (rmo/ kg) (my/ kg)
I norgani cs
Arsenic 16/ 58 2.0 2.2-6.0 2-97 2.0
*Beryl | ium 58/ 58 0.01-1.0 0.35-2.1 1.0-1.5 1.1
*Cadm um 9/ 58 0. 40- 67 0.60-0.90 NA 2.1
Chr om um 58/ 58 0.70-2.0 7.4-88 15- 200 23
*Copper 44/ 58 0.60-5.0 12- 380 15- 100 42
Lead 46/ 58 0.6-4.0 7.0-32 10- 100 16
Mer cury 2/ 54 0.1-0.2 0.17 0.01-0.48 0.076
N ckel 57/ 58 2.0-8.0 7.0-36 7-50 20
Silver 31/58 0.70-2.0 0.90-2.6 NA 1.3
Zinc 46/ 58 0.20-4.0 31- 150 25-150 61

*Chem cal of potential concern.

NA = not available or not used for conparison.

ND = not det ect ed.

ax/y where x = nunber of times detected and y = nunber of sanpl es anal yzed.

bBoer ngen and Shaklette, 1981.

cl T, 1992b - calculations include nondetects at half the contract-required detection limt.



Table 5-6

Anal ytical Data Summary
Under ground Storage Tank (ST-05) Soils
WIllianms Air Force Base

Val ue or
Frequency of Range of Detection Limts Val ue or Range of Detected Upper 95%
Anal yte Det ecti ona ny/ kg Concentrations ng/ kg Concentrations ng/ kgb
O gani cs
*Et hyl benzene 6/ 16 5- 25, 000 0. 005-49. 2 11. 41
*Tol uene 2/ 16 0.005-25.0 1.95-4.83 3.017
*Xyl enes 6/ 16 0. 005-50.0 0.021-299.0 70.4

*Chem cal of potential concern.

ax/y where x = nunber of tinmes detected and y = nunber of sanples anal yzed
bl T, 1992b - cal cul ations include nondetects at half the contract-required detection limt.



Table 5-7

Anal yti cal Data Summary
Under ground Storage Tank (ST-06) Soils
WIllianms Air Force Base

Val ue or Val ue or Range of Upper 95%
Frequency of Range of Detection Limts Det ect ed Concentrations Concentrati onb
Anal yte Det ecti ona (my/ kg) (my/ kg) (my/ kg)
O gani cs
*Et hyl benzene 1/ 16 0. 005-0. 25 0.88 0.174
*Xyl enes 1/ 16 0.005-0.5 1.48 0. 293

*Chem cal or potential concern.

ax/y where x = nunber of tinmes detected and y = nunber of sanples anal yzed
bl T, 1992b - cal cul ations include nondetects at half the contract-required detection limt.

Tabl e 5-8
Anal ytical Data Surmary

Under ground Storage Tank (ST-07) Soils
WIllians Ar Force Base

Val ue or
Range of Detection Val ue or Range of Upper 95%
Frequency of Limts Det ect ed Concentrations Concentrati onb
Anal yte Det ecti ona (my/ kg) (my/ kg) ( g/ kg)
O gani cs
*Met hyl ene chl ori de 7177 0. 005-0.012 0. 007-0. 037 0. 026

*Chem cal of potential concern.

ax/y where x = nunber of times detected and y = nunber of sanples anal yzed
bl T, 1992b - cal cul ations include nondetects at half the contract-required detection limt.



Tabl e 5-9
Anal yti cal Data Summary
Under ground Storage Tank at Building 1085 (ST-08) Soils

WIllians Air Force Base

(Page 1 of 2)

Val ue or Val ue or
Range of Range of Detected Range of Upper 95%
Frequency of Detection Limts Concentrati ons Backgr oundb Concentrationc
Anal yte Det ecti ona (my/ kg) (my/ kg) (my/ kg) (my/ kg)

Vol atile Organics

* Acet one 12/ 25 0.01-6.3 0.011-0.02 NA 0. 475

*Met hyl ene chl ori de 6/ 25 0.005-3.1 0. 005-0. 034 NA 0. 026

*t etrachl or oet hene 8/ 25 0.005-3.1 0.001-1.2 NA 0. 303

* Xyl enes 3/ 25 0.005-3.1 0.011-2.2 NA 4.3

Sem vol atile Organics

*4- Met hyl phenol 1/ 18 0.33-9.9 15 NA 3. 368
Benzo( a) ant hracene 1/ 14d 0.33-0.39 0.68 0. 056-59.0 0.29
Benzo( a) pyr ene 1/ 14d 0.33-0.39 0. 37 0. 0046-0.9 0.221
Benzo(b) f | uor ant hene 1/ 14d 0.33-0.39 0.43 0. 058- 62 0.234
Benzo( k) f | uor ant hene 1/ 14d 0.33-0.39 0.57 0. 058- 26 0. 265
*Benzoi ¢ acid 1/ 10 1.6-1.9 1.6 NA 1.079
*Benzyl al cohol 2/ 10 0.33-0. 39 0.31-0.53 NA 0. 305

*Bi s(2- et hyl hexyl ) pht hal at e 3/ 14 0.33-0.39 0.082-3.8 NA 1.026
*Chrysene 1/ 14d 0. 33-0. 39 0. 65 0.078-0. 64 0. 283

*Di -n-butyl phthal ate 1/ 14 0.33-0.39 0. 047 NA 0.186



Anal yte

*Di et hyl phthal ate

Fl uor ant hene
*Phenant hr ene

Pyrene
I nor gani cs

* Ant i nony
*Cadm um
Chr om um
Copper
Lead

N cke
Zinc
*Cyani de

*Chem cal of potential concern
NA - not available or not used for conparison
aX/'Y where x = nunber of tines detected and y = nunber of sanpl es anal yzed.

bPAH background in agricul tural

Shackl ette, 1981

Frequency of
Det ecti ona

3/ 14
1/ 14d
1/14d

1/ 14d

3/3
1/3
3/3
3/3
3/3
3/3
3/3
4/ 11

Table 5-9

(Page 2 of 2)

Val ue or Val ue or
Range of Range of Detected
Detection Limts Concentrati ons
(no/ kg) (no/ kg)
0.33-0. 39 . 035-0. 065
0.33-0. 39 1. 300
0.33-0.39 1. 300
0.33-0. 39 1. 200
12-15 15-31
1.0-2.0 2.0
2.0-3.0 18-41
5.0-8.0 13-21
1.0-2.0 10- 30
8.0-1 10- 30
4.0-5.0 32-85
0.47-1.0 0.82-2.6

and urban surface soils in the U S and other countries,

ATSDR, 1989.

cl T, 1992b - Cal cul ations include nondetects at half the contract required detection limt.

dFrom surface soi

sanpl e 1085-P-1.

Range of
Backgr oundb

(my/ kg)

NA

0.120- 166
0.048-0. 14
0. 099- 147

<1

15-100
15-200
10- 100
7-50
25-150

Upper 95%
Concentrationc

(mg/ kg)

0. 088
0. 430
0. 430

0. 407

43
3.2
58
27
45
42
124

Met al s background from Boer ngen and



5.1.2 Chemcals of Potential Concern for G oundwater
5.1.2.1. Landfill (LF-04)

Chem cal s detected in groundwater sanples fromLF-04 are listed in Table 5-10. The follow ng
chem cals were not selected as chemicals of potential concern for the reasons indicated

. Benzoi ¢ acid, bronoform chloroform dibronochl oronethane, diethyl phthalate,
di -n-butyl phthal ate, ethyl benzene, nmercury, naphthal ene, thallium and xyl enes
were each detected in less than 5 percent of the groundwater sanples and were
not detected in any soil sanples

. Arsenic, calcium fluoride, iron, nagnesium and sodiumwere detected within the
range of background for groundwater in the area

. G oss alpha and gross beta are anlytical results that are not specific for a
particul ar conpound; therefore, neither were selected as chemcals of potentia
concern

The remaining 23 chemicals listed in Table 5-10 are the chenicals of potential concern for
groundwat er in LF-04.

5.1.2.2. Fire Protection Training Area (FT-03)

G oundwat er sanples taken at the verified |ocation of FT-03 indicated that groundwater has not
been i npacted above acceptable health levels by site activities; therefore, this site was not
addressed in the risk assessnent.

5.1.2.3 Northwest Drainage System (SD- 10)

No groundwat er sanpling was performed within SD 10 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto

gr oundwat er .

5.1.2.4 Radi oactive Instrunentation Burial Area (RW11)

No groundwat er sanpling was performed at RW 11 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
gr oundwat er .



Tabl e 5-10
Anal ytical Data Summary
Landfill (LF-04) G oundwater

WIllianms Air Force Base

(Page 1 of 3)

Range of Range of Detected Range of Aver age Upper 95%
Frequency of Detection Limts Concentration Backgr oundb Concentration Concentrati onsc
Anal yte Det ecti ona (1g/ L) (1g/ L) (ug/ L) (ng/ L) (ug/ L)
O gani cs
*Acet one 3/3 10 2-5 NA 3.0 7.3
*Benzene 7171 0.5-50 0. 6- 380 NA 6.0 17
Benzoi ¢ acid 1/ 31 10-50 3 NA 20 23
*Bi s(2- et hyl hexyl ) pht hal at e 24/ 72 4-30 1.0-150 NA 6.0 10
*Br onodi chl or onet hane 6/ 93 0.5-5.0 0.5-1.1 NA 0.35 0. 44
Br onof orm 1/ 93 0.5-5.0 0.8 NA 0.33 0.41
*Car bon disul fide 1/3 5 3 NA 2.7 3.4
Chl orof orm 4/ 93 0.5-5 0.6-1.2 NA 0.35 0. 44
Di br orrochl or onet hane 4/ 90 0.5 0.5-1.2 NA 0.28 0. 305
Di et hyl phthal ate 3/ 72 2-30 2-3 NA 4.0 4.5
Di -n-butyl phthal ate 217 4-30 0.9-12 NA 4.3 4.8
Et hyl benzene 2/ 71 0.5-25 0.6-1.8 NA 0.55 0.90
*Met hyl ene chl ori de 16/ 93 0.5-26.0 1.4-7.6 NA 5.0 5.6
Napht hal ene 1/ 72 2-30 2 NA 4.0 4.5
*Tet r achl oet hene 21/ 93 0.5-5.0 1.0-4.3 NA 0. 68 0.85



Tabl e 5-10

(Page 2 of 3)

Range of Range of Detected Range of Aver age Upper 95%
Frequency of Detection Limts Concentration Backgr oundb Concentration Concentrationsc
Anal yte Det ecti ona (ug/ L) (ug/ L) (1g/ L) (ng/ L) (ng/ L)
O gani cs (Conti nued)
*Tol uene 9/ 71 0.5-25 0.5-4.4 NA 0.71 1.1
*Tri chl or oet hene 11/ 93 0.5-5 0.5-2.4 NA 0.43 0.54
Xyl enes 1/ 68 0.5-25 4.0 NA 0.84 1.2
| nor gani cs
*Ant i mony 9/ 93 18- 60 19. 2- 106 NA 21 23
Arseni c 9/ 93 1-10 1.1-17.7 1-44 2.4 2.9
*Beryl | ium 16/ 93 0.3-5 1.0-1.9 <0.5-0.7 1.1 1.3
*Brom de 8/ 15 900 900- 1, 700 NA 817 1,041
*Cadm um 7/ 93 2-5 2.5-14 <1.0 2.6 3.0
*Cal ci um 5/5 5-5, 000 160- 190, 000 3, 500- 280, 000 38, 200 143, 600
*Chrom um 39/ 93 3-10 3. 8-11, 000 17.2-181 294 566
* Copper 25/ 93 2-30 6- 202 <10- 30 13 18
Fl uori de 8/ 15 200 1, 200- 2, 300 200- 2, 400 927 1, 400
Iron 3/5 0. 1- 100 0.1-0.2 5- 160 10 38
*Lead 36/ 93 1-40 1.0-90 <10- 14 6.7 9.6
Magnesi um 5/5 5-5, 000 32- 40, 000 2, 600- 57, 000 8, 037 30, 220
*Manganese 5/5 0.02-20 0. 09-80 <1-20 16 60
Mer cury 4/ 92 0.2 0.22-0.3 NA 0.11 0.11



Tabl e 5-10

(Page 3 of 3)

Range of Range of Detected
Frequency of Detection Limt Concentration
Anal yte Det ecti on (ng/ L) (ng/ L)
*Ni ckel 37/93 7-40 9. 8- 15, 000
*Nitrate 40/ 55 50- 600 4, 000- 91, 000
*Sel eni um 17/ 93 1-20 1.0-3.8
*Si | ver 36/ 93 3-70 3.0-18
Sodi um 5/5 5-5, 000 54-61, 000
Thal I'i um 3/ 95 1-40 1.0-1.2
*Zinc 71/ 93 2-20 6.8-2, 700
G oss al pha 5/ 15 2 9-13
G oss beta 12/ 15 3 4-23
*Ur ani und 6/ 15 0. 0015 0. 003- 0. 0075

*Chem cal of potential concern

NA- Not available or not used for conparison

ax/y where x = nunber of times detected and y = nunber of sanples anal yzed

bUSGS, 1992 and project specific information for nitrate, nickel, and chrom um (see Table 4-1).
cl T, 1992b - Calcul ations include nondefects at half the contract-required detection limt.
dConverted frompG /L by the ratio 1.5 ug/pG for naturally-occurring urani um (NCRP, 1984)

Range of
Backgr oundb

(ng/L)

60. 8-914
6, 000- 26, 000
1-3

NS

2, 000- 260, 000

A
w
(oo}

£%%

Aver age

Concentration

(ng/L)

235
23,790
1.6
5.8
12, 250
4. 96
348
3.6
8.17
0. 0024

Upper 95%
Concentrationsc

(ng/L)

556
31, 460
1.9
6.6
46, 088
6.35
465
6. 27
11.90
0. 0036



5.1.2.5 Pesticide Burial Area (DP-13)

No groundwat er sanpling was performed at DP-13 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
groundwater. Al so, the source of contam nation has been renoved

5.1.2.6 Hazardous Materials Storage Area (SS-01)

No groundwat er sanpling was performed at SS-01 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
gr oundwat er .

5.1.2.7 USTs at Building 789 (ST-05)

No groundwat er sanpling was performed at ST-05 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
groundwater. Al so, the source of contam nation has been renoved

5.1.2.8 USTs at Building 725 (ST-06)

No groundwat er sanpling was performed at ST-06 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
groundwater. Al so, the source of contam nation has been renoved

5.1.2.9 USTs at Building 1086 (ST-07)

No groundwat er sanpling was performed at ST-07 because soils data collected during previous
investigations indicated that there were no contam nants present in the deep soils and
consequently, it is unlikely that groundwater is affected. In addition, the net precipitation
for the area is negative, indicating that infiltration is an unlikely transport nechanismto
groundwater. Al so, the source of contam nation has been renoved

5.1.2.5 USTs at Building 1085 (ST-08)

No groundwat er sanpling was performed at ST-8 because soils data collected during previous
investigations indicated that there was no significant contam nation present in the soils bel ow
26 feet and, consequently, it is unlikely that groundwater is affected based on contami nant fate
and transport considerations discussed in Chapter 5.0 of the R report. In addition, it is
unlikely that groundwater is affected. |In addition, the net precipitation for the area is
negative, indicating that infiltration is an unlikely transport nechanismto groundwater. Al so
the source of contanination has been renoved.

5.1.3 Uncertainties
The followi ng uncertainties are associated with the sanple collection and anal ysis process.
. Potenti al contam nation of sanples during collection, preparation or analysis, and
normal error in analytical techniques. These uncertainties are mnimzed by the
| aboratory validation process

. Use of unvalidated data fromthe AV investigations

. Use of regional background data rather than base-specific background data in the
data eval uation process. This uncertainty will be addressed in Section 5.4.5



5.2 Exposure Assessnent

The exposure assessment involves the estinmation of potential exposures of human or environnenta
receptors to chemicals found at the site. Exposure is defined as the contact of a receptor with

a chemical. Exposure assessnent is the estinmation of the nagnitude, frequency, and duration for
each identified route of exposure. The magnitude of an exposure is determned by estinating the
anount of chemical available at the receptor exchange boundaries (i.e., lungs or

gastrointestinal [A@] tract) during a specified tinme period
5.2.1 Potentially Exposed Popul ati ons

The objective of the receptor assessnent is to identify potential human and environnental
popul ations that may be exposed to site-related chemicals at WIlians AFB under current and
future |l and-use conditions. The assessnent considers both on- and of f-Base popul ati ons and
their relationship to the potential mgration pathways for site-related chem cals.

On-Base Land Use. Wen the risk assessnent was conducted, the prinmary residentia

popul ation at Wllians AFB lived in the housing areas |ocated on the norther, western, and
southern portions of the Base. MNow that the Base is closed, land used at the site coul d becone
residential, comercial, and/or agricultural

On the basis of the | and-use data fromthe Base during its active status, it was assuned that
the current popul ati on on Base included sensitive subpopul ati ons such as infants, children

el derly persons, and pregnant and nursing wonen. The Base is fenced, with security guards

at the entrance, and is inaccessible to of f-Base popul ations.

Future exposures to residential receptors will also be considered under the assunption that the
Base property will be devel oped for residential purposes now that the Base has closed. It is
assuned that future residential populations will also include sensitive subpopul ati ons such as
infants, children, elderly persons, and pregnant and nursi ng wonen.

Of-Base Land Use. WIllians AFB is relatively isolated fromany |arge netropolitan area
Located in Maricopa County, it is surrounded nostly by agricultural Iand

The plan for the region is to devel op the proposed area residentially and conmrercially during
a 25-year period. |If inplemented, this developnent will dramatically inpact the denographics
and popul ati on around the Base

5.2.2 Potential Exposure Pathways

For exposures to occur, conplete exposure pathways nust exist. A conplete exposure pathway
requires (EPA, 1986b):

. A source and nechani smfor rel ease of the chem ca
. A point of potential human or environnental contact
. An exposure route at the exposure point.

If any one of these conponents is mssing, the pathway is not conplete. The follow ng
sections describe each of the exposure pathways at the individual sites evaluated at WIllians
AFB.

5.2.2.1 Landfill (LF-04)

Al potential exposure pathways for contam nants included in the risk assessnent for current
and future | and-use scenarios at LF-04 are summari zed in Table 5-11.



Tabl e 5-11
Summary of Potential Exposure Pathways
Landfill (LF-04)

WIllianms Air Force Base

Land Use Envi r onnent al Potential | y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway

Current Soi | Base Residents I nci dental ingestion of soi
(Children)

Dermal contact with soi

I nhal ati on of chem cals
volatilized fromthe soi

I nhal ati on of fugitive dusts
Base Wrkers I nci dental ingestion of soi
Dernmal contact with soi

I nhal ati on of chem cals
volatilized fromthe soi

I nhal ati on of fugitive dust

Future G oundwat er Resi dent s I ngesti on of groundwater
from downgradi ent wells

I nhal ati on of chemcals

vol atilized fromwater during
honme use

Dernmal contact with

chemcals in water during

hone use

I ngesti on of vegetables
contami nated by irrigation

Future Soi | Resi dent s I nci dental ingestion of soi
Dernmal contact with soi

I nhal ati on of chem cals
volatilized fromthe soi

I nhal ati on of fugitive dust

I ngesti on of honegrown
veget abl es



5.2.2.2 Fire Protection Training Area (FT-03)

Al potential exposure pathways for contam nants included in the risk assessnent for current and
future |l and-use scenarios at FT-03 are summarized in Table 5-12. It should be noted that

al though FT-03 was not originally included in the risk assessment, Section 5.4.5 addresses a
reeval uation of the QJ 1 risk assessnent that subsequently did include FT-03.

5.2.2.3 Northwest Drainage System (SD- 10)

Al potential exposure pathways for contam nants included in the risk assessnent for current and
future | and-use scenarios at SD- 10 are sunmmarized in Table 5-13.

5.2.2.4 Radi oactive Instrunentation Burial Area (RW11)

Al potential exposure pathways for contam nants included in the risk assessnent for current and
future |l and-use scenarios at RW11 are sunmarized in Table 5-14.

5.2.2.5 Pesticide Burial Area (DP-13)

Al potential exposure pathways for contam nants included in the risk assessnent for current
and future | and-use scenarios at DP-13 are summari zed in Tabl e 5-15.

5.2.2.6 Hazardous Materials Storage Area (SS-01)

Al potential exposure pathways for contam nants included in the risk assessnent for current
and future | and-use scenarios at SS-01 are summari zed in Tabl e 5-16.

5.2.2.7 USTs (ST-05, ST-06, ST-07, ST-08)

Al potential exposure pathways for contam nants included in the risk assessnent for current

and future | and-use scenarios at UST sites are summari zed in Table 5-17. Because contam nants
remain in place at ST-05, ST-07, and ST-08, the residential scenario (the nbst conservative) was
al so evaluated to determine if the 5-year review process required by CERCLA i s necessary for
these sites. Section 5.6 verified that risk are within acceptable limts and that the 5-year
revi ew process i s unwarranted.

5.2.2.8 Ingestion of Honegrown Fruits and Vegetabl es

The potential risk associated with the ingestion of homegrown fruits or vegetables irrigated
with groundwater and grown in site soil was considered qualitatively. Developnental plans for
the area indicate that commercial or residential expansion of the Base property are reasonabl e
future scenarios. The water supply for such expansion, however, would come fromcurrently
functioning base wells or fromthe nmunicipal water supply. It is extrenely unlikely that

cont am nat ed groundwat er under the site would be devel oped for comercial or residential use.
It is reasonable to assunme that residential orchards and gardens nay be mai ntai ned; however,
they would not be watered with contam nated groundwater fromthe site. Therefore, risk
associated with ingestion of homegrown fruits and vegetables is not quantifi ed.



Land Use
Scenari o

Current

Fut ure

Fut ure

Table 5-12

Summary of Potential Exposure Pathways
Fire Protection Area No. 1 (FT-03)
WIlliams Air Force Base

Envi r onnent al Potential | y Exposed
Medi a Popul ati ons Exposur e Pat hway
Soi | Base Residents I nci dental ingestions of soil
(Chil dren)
Dernmal contact with soil
I nhal ati on of chem cals volatilized
fromthe soil
I nhal ati on of fugitive dust
Base Workers I nci dental ingestion of soil

Dernmal contact with soil
I nhal ati on of chem cals volatilized
fromthe soil
I nhal ati on of fugitive dust

G oundwat er Resi dent s I ngesti on of groundwater from
downgr adi ent wells
I nhal ati on of chem cals volatilized
fromwater during hone use
Dernmal contact with chemcals in
wat er during hone use
I ngesti on of vegetabl es contami ni -
nated by irrigation

Soi | Resi dent s I nci dental ingestion of soil

Dermal contact with soil

I nhal ation of chemcals volatilized
fromthe soil

I nhal ati on of fugitive dust

I ngesti on of homegrown veget abl es



Tabl e 5-13

Summary of Potential Exposure Pathways
Nor t hwest Drai nage System (SD- 10)
WIlliams Air Force Base

Land Use Envi r onnent al Potential |y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway
Current Soi | Base Residents I nci dental ingestion of soil
(Chil dren)
Dernmal contact with soil
I nhal ati on of chemcals
vol atilized fromthe soil
I nhal ati on of fugitive dusts
Base Workers I nci dental ingestion of soil
Dernmal contact with soil
I nhal ati on of chemcals
vol atilized fromthe soil
I nhal ati on of fugitive dust
Future Soi | Resi dent s I nci dental ingestion of soil

Dermal contact with soil

I nhal ati on of chem cals
volatilized fromthe soil

I nhal ati on of fugitive dust

I ngesti on of honegrown
veget abl es



Tabl e 5-14

Sunmary of Potential Exposure Pathways
Radi oactive Instrunentation Burial Area (RW11)
WIllianms Air Force Base

Land Use Envi r onnent al Potential | y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway
Current Soi | Base Workers I nci dental ingestion of soil

Dermal contact with soil

I nhal ati on of fugitive dust
Future Soi | Resi dent s I nci dental ingestion of soil

Dermal contact with soil
I nhal ati on of fugitive dust

I ngesti on of homegrown veget abl es



Tabl e 5-15

Summary of Potential Exposure Pathways
Pesticide Burial Area (SP-13)
WIlliams Air Force Base

Land Use Envi r onnent al Potential |y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway
Current Soi | Base Residents I nci dental ingestion of soil
(Children)
Dernmal contact with soil
I nhal ati on of chemicals volatilized from
the soil
I nhal ati on of fugitive dust
Future Soil ers I nci dental ingestion of soil

Dermal contact with soil

Inhal ation of chemcals voltilized from
the soil

I nhal ati on of fugitive dusts

I ngesti on of honegrown veget abl es



Tabl e 5-16

Summary of Potential Exposure Pathways
Hazardous Materials Storage Area (SS-01)
WIlliams Air Force Base

Land Use Envi r onnent al Potential | y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway
Current Soi | Base Residents I nci dental ingestion of soil
(Children)
Dernmal contact with soil
I nhal ati on of chem cals volatilized
fromthe soil
I nhal ati on of fugitive dust
Base Workers I nci dental ingestion of soil
Dernmal contact with soil
I nhal ati on of chem cals volatilized
fromthe soil
I nhal ati on of fugitive dust
Future Soi | Resi dent s I nci dental ingestion of soil

Dermal contact with soil

I nhal ation of chemcals volatilized
fromthe soil

I nhal ati on of fugitive dust

I ngesti on of homegrown veget abl es



Tabl e 5-17

Summary of Potential Exposure Pathways
Under ground Storage Tanks (ST-05, ST-06, ST-07 and ST-08)
WIlliams Air Force Base

Land Use Envi r onnent al Potential |y Exposed
Scenario Medi a Popul ati ons Exposur e Pat hway
Current Soi | Base Wrkers I nci dental ingestion of soil
Dernmal contact with soil
I nhal ati on of chem cals volatilized
fromthe soil
I nhal ati on of fugitive dust
Future Soi | Resi dent s I nci dental ingestion of soil

Dermal contact with chemcals
volatilized fromthe soil

I nhal ation of chemcals volatilized
fromthe soil

I nhal ati on of fugitive dust

I ngesti on of homegrown veget abl es



5.2.3 Estinmation of Exposure

This section describes the estinmation of intakes of individual site-related chem cals of concern
that may reach hunman receptors. The process invol ves

. Identifying applicabl e human exposure nodel s and i nput paraneters

. Determ ning the concentrati on of each chemcal in the identified environnmenta
medi um at the point of hunan exposure

. Esti mati ng human i nt akes.

The net hodol ogi es and paraneter values that will be used to quantitatively estinate chenica
intakes for the risk assessnment are presented in the R report. 1In general, the nagnitude of
chem cal intake depends on the exposure pathway and the variables that inpact the transmttal
of chemicals via that pathway. These intake estimates will be used in conjunction with
chemcal toxicity data to quantify the risks associated with each pat hway.

For each identified pathway, a reasonabl e nmaxi num exposure (RVE) scenari o was devel oped. This
scenari o gives a reasonabl e upper-bound estimate of the potential magnitude of an individua
exposure to chenmicals fromthe site. The intent of the RVE as defined by the EPA (1989a) is to
estinmate a conservative exposure case (i.e., well above the average case) that is still within
the range of possible exposures. The RVE is estimated froma conbination of average and
upper - bound exposure assunptions result in a reasonabl e maxi mum

5.2.3.1 Exposure Mdel s

The prinmary source for the exposure nodels used for this risk assessnent is the R sk Assessnent
Qui dance for Superfund Hunman Heal th Eval uati on Manual (EPA, 1991a). The nagni tude of chem ca
intake via the foll ow ng exposure pathways is estimated by exposure nodels presented in detai
inthe R report:

. I ngestion of drinking water

. I nhal ati on of fugitive dust and chemicals volatilized from soi
. I nci dental ingestion of soi

. Dernmal contact with soi

. Dernmal contact with water

. I nhal ati on of VOCs during hone water use

5.2.3.2 Exposure Paraneters

A conbi nation of upper-bound and average exposure paraneters have been used in each scenario to
result in a conbined RVE. The exposure paraneters used and the justifications for their

sel ection are summari zed in Table 5-18 and are explained nore detail in the R report.
Upper - bound val ues are generally 90th or 95th percentile val ues, depending on availability for
t hat paraneter

5.2.3.3. Exposure Point Concentrations

The concentration termin the intake equations is the arithnetic average of the concentration
that is contacted by a receptor over the exposure period. Al though this concentration does not
refl ect the maxi num concentration that could be contacted at any one tinme, it is regarded as a
reasonabl e estinmate of the concentration likely to be contacted over tine. Because of the
uncertainty associated with any estinate of exposure concentration, the 95 percent upper
confidence limt on the arithnmetic average will be used for this variable.

The estinmated exposure point concentrations for chem cal of potential concern at the sites
within Q)1 are presented in Tables 5-19 through 5-26. (These tables are also in Chapter 6 of
the Rl report). Generally, Tables 5-19 through 5-26 reflect the data in Tables 5-1 through
5-10. For DP-13 (Table 5-21) and ST-08 (Table 5-26), however, the exposure point concentrations
reflect data for surface soil only (0-1 foot deep), and therefore, present only a subset of the
data conpiled in Table 5-4 and 5-6, respectively. A description of the approach used to
estinmate exposure concentrations is given in the follow ng paragraphs



Tabl e 5-18

Paraneters Used to Estimate Exposure

Par anet er Range

Resi dential Exposure: |Ingestion of Goundwater from New Wl s

Adult Water Ingestion Rate (L/day) 1.4 Average

350 Reasonabl e
365 Wbr st -case

Exposure Frequency (days/year)

Exposure Duration (years) 9 Aver age

Body Vi ght (kg)

Aver agi ng Tine for Noncarci nogenic
Ef fects (days)

Averagi ng Tine for Carcinogenic
Ef fects (days)

Resi denti al Exposure
Adult Inhalation Rate (n8/hr)

Exposure Tine (hours/day) 0.12 50th Percentile

0.20 90th Percentile

350 Reasonabl e
365 Wbr st -case

Exposure Frequency (days/year)

Exposure Duration (years) 9 Aver age

Body Wi ght (kg)

Aver agi ng Tine for Noncarci nogenic
Ef fects (days)

Averaging tine for Carcinogenic
Ef fects (days)

WIllians Air Force Base
(Page 1 of 5)

Val ue Used
2.0
2.0 90th Percentile
350
30
30 90th Percentile
70
10, 950

25, 550
22,550 days

0.6

0.20

350

30
30 90th Percentile

70

10, 950
1989a)

22,550
22,550 days

Rat i onal e

Standard exposure factor (U S. EPA 1991c)
Par anet er accounts for tinme spent away fromhone (U. S
EPA, 1991c)

Upper 90th percentile for tine spent in one residence (U S
EPA, 1991c)

Standard exposure factor (U S. EPA 1991c)

30 years x 365 days/years = 10,950 days (U.S. EPA
1989a)

70 years x 365 days/year =
(U S. EPA 1989a)

I nhal ation of Volatile O ganic Conpounds during Home Water Use (Water from New Wl s)

Represents light activity (U S. EPA 1991c)

Reasonabl e maxi mum val ue (U.S. EPA, 1989a)

Par anet er accounts for tinme spent away fromhone (U. S
EPA, 1991c)

Upper 90th Percentile for tine spent in one residence
(U.S. EPA 1991c)

Standard exposure factor (U S. EPA 1991c)

30 years x 365 days/year = 10,950 days (U S. EPA

70 years x 365 days/year =
(U.S. EPA 1989a)



Par anet er

Range

Resi dential Exposure: Dernal Contact with Chenmicals in Water

Skin Surface Area Available for
ontact (cn%)

Dermal Perneability Constant
cni hr)

Exposure Ti me (hours/day)

Exposur e Frequency (days/year)

Exposure Duration (years)

Adult Body Wéight (kg)

Aver agi ng Tine for Noncarci nogenic

Ef fects (days)

Averagi ng Tinme for Carcinogenic
Ef fects (days)

19,400 - 50th Perentile
(Adul t Mal es)
16,900 - 50th Percentile
(Adul t Femal es)

0.12 50th Percentile
0.20 90th Percentile

350 Reasonabl e
365 Wr st -case

9 average
30 90th Percentile

Resi dential Exposure: Incidental Ingestion of Soil (Juvenile)

Juveni |l e Soil Ingestion (kg/day)

Fracti on I ngested from Contam nat ed
Source (unitless)

Tabl e 5-18
(Page 2 of 5)

Val ue Used

8, 150

Chenmi cal -speci fic val ues

0.20

350

30

70

10, 950

25, 550

. 0002

1.0

Rati onal e

The 50th percentile values for total skin surface area are
cited as default factors for adults (U S. EPA 1989a).
Mal e and femal e val ues were averaged.

Perneabi ity val ues were obtained or derived as de-
scri bed by Schaum (1991)

Val ues to address showering. Reasonable maxi mum
val ue used (U. S. EPA 1989a)

Par anet er accounts for tinme away fromhonme (U S.
EPA, 1991c)

Upper 90th percentile for tine spent in one residence
(U S. EPA 1991c)

Standard exposure factor (U S. EPA 1991c)
Standard exposure factor (U S. EPA 1991c)

30 years x 365 days/years = 10, 950 days (U S. EPA, 1989a)

70 years x 365 days/year = 25,550 days (U S. EPA, 1989a)

Standard exposure factor for children 1 through 6 years
old (U S EPA 1991c)

Represents the fraction of the ingestion rate that is
attributable to the source. Since the residence is the
source, it is assuned tht 100% of the soil s/dusts are
fromthat area. (U S. EPA 1989a)



Bi oavai l ability Factor (unitless)

Exposure Frequency (days/year)

Exposure Duration (years)

Juveni | e Body Wi ght (kg)

Aver agi ng Tine for Noncarci nogenic
Ef fects (days)

350 Reasonabl e
350 Worst-case

Age-specific duration

Age-specific averaging tines

1.00 Metals

.30 O ganics

350

15

Wrst-case estimate due to | ack of data on
bi oavai l ability of inorganics in soil

Based on work wi th soil-bound dioxins
(Paust enback et al., 1986)

Paraneter accounts for time spent away from homne
(U.S. EPA 1991c)

Age-specific factors throughout the calculation (U S
EPA, 1991c)

Aver age body weight for juveniles 1 through 6 years old
U.S. EPA, 1991c)

2,190 (juvenile) 6 years x 365 days/year = 2,190 days for juveniles (U S

EPA, 1989a)



Tabl e 5-18
(Page 3 of 5)

Par anet er Range Val ue Used
Resi dential Exposure: Dermal Contact with Soil (Juvenile)

Exposed Surface Area (cnt/day) 3,928
Juvenil e

Soil to Skin Adherence Factors 1.45

(mg/ cnt)

.05 - volatile
or gani cs

0.10 - semvolatile
or gani cs
Pesti ci des/ PCBs

0.01 - netals

Absorption Factor (unitless factor)

350 Reasonabl e 350
365 Worst - case

Exposure Frequency (days/year)

Exposure Duration (years) Age-specific duration 6

Juveni | e Body Weight (kg) 15

Averagi ng Time for Noncar ci nhogenic ,190 - juvenile

Ef fects (days)

Aver agi ng Tine for Carcinogenic 25, 550

Ef fects (days) 25,550 days
Resi dential Exposure: Inhalation of Volatile Fugitive Dusts (Adult)

Adult Inhal ation Rate (nB/hours) 20 nB/day (total) 0. 833

15 nB8/day (i ndoor)

Exposure Tine (hours/day)
24

Rati onal e

Assunes receptors expose their hands, arns, feet and

legs to soil. Average surface area for children ages 3 to
9 years. (U S. EPA
1989b)

Standard default factor based upon adherence of
comercial potting soil (U 'S EPA 1989a)

U S. EPA Regi on | X gui dance

Par anet er accounts for tine spent away from hone
(U.S. EPA 1991c)

Standard exposure factor to be used in con-junction with
age-specific factors throughout the calculation (U S
EPA, 1991a)

Aver age body weight for juveniles 1 through 6 years ol d.
Standard exposure factor (U S. EPA 1991c)

6 years x 365 days/year = 2,190 days for juveniles (U S
EPA, 1989a)

70 years x 365 days/year =
(U S. EPA 1989a)

Represents reasonabl e maxi mum exposure t hat
includes tinme outside and different types of activities.
Standard exposure factor (U S. EPA 1991c).

Wr st - case exposure scenario



Exposure Frequency (days/year)

Exposure Duration (years)

Body Wei ght (kg)

Averagi ng Time for Noncarci hogenic
Ef fects (days)

Averagi ng Time for Carcinogenic
Ef fects (days)

350 Reasonabl e
365 Worst - case

9 Aver age
30 90th Percentile

350

30

70

10, 950

25, 550
25,550 days

Standard exposure factor (U S. EPA, 1991c)

Upper 90th percentile for tine spent in one residence US. EPA 1991c)

St andard exposure factor

30 years x 365 days/year
(U.S. EPA 1989a)

70 years x 365 days/year
(U S. EPA 1989a)

(U S. EPA 1991c)

= 10, 950 days for juveniles



Tabl e 5-18
(Page 4 of 5)

Par anet er Range Val ue Used Rati onal e
Cccupational Exposure: Incidental Ingestion of Soil
Adult Soil Ingestion Rate (kg/day) 0. 00005 Standard exposure factor (U S. EPA 1991c)
Bi oavai |l ability Factor (uniforns) 1.00 Metals Wrst-case estimate due to |ack of data on bioavail ab-

ility of inorganics in soil.

.30 O ganics Based on work with soil-bound dioxins
(Paust enbach et al., 1086)

Exposure Frequency (days/year) 100 Reasonabl e 250 Assunes workers are exposed 5 days/week, 50
250 Worst-case weeks/year (U. S. EPA 1991c)
Exposure Duration (years) 25 Standard exposure factor (U S. EPA 1991c)
Body Weéi ght (kg) 70 Standard exposure factor (U S. EPA 1991c)
Aver agi ng Tine for Noncarci nogenic 9,125 25 years x 365 days/year = 9,125 days (U S. EPA,
Ef fects (days) 1989a)
Averagi ng Tine for Carcinogenic 25, 550 70 years x 365 days/year =
Ef fects (days) 25, 550 days (U S. EPA 1989a)
Cccupational Exposure: Inhalation of Volatile/Fugitive Dusts
Adult Inhal ation Rate (nB/hour) 2.5 Standard exposure factor of 20 nB/work day given in

hourly rate (U S. EPA, 1991c)

Exposure Ti ne (hours/day)

8 Standard exposure factor (U S. EPA 1991c)

Exposure Frequency (days/| ater 100 Reasonabl e 250 Assumes wor kers are exposed 5 days/week, 50
250 Worst - case weeks/year (U. S. EPA 1991c)

Exposure Duration (years) 25 St andard exposure factor (U S. EPA 1991c)
Body Wi ght (kg) 70 St andard exposure factor (U S. EPA 1991c)
Aver agi ng Tine for Noncarci nogenic 9,125 25 years x 365 days/year = 9,125 days (U. S. EPA
Ef fects (days) 1989a)
Averagi ng Tine for Carcinogenic 25, 550 70 years x 365 days/year = 22,550 days (U S. EPA

Ef fects (days) 1989a)



Tabl e 5-18
(Page 5 of 5)

Par anet er Range

Cccupational Exposure: Dernmal Contact w th Soi

Exposed Surface Area (cn2/day)

Soil to Skin Adherence Factor
(my/ cnt)

Absorption Factor (unitless)

100 Reasonabl e
250 Wor st - Case

Exposure Frequency (days/year)

Exposure Duration (years)

Body Wi ght (kg)

Aver agi ng Tine for Noncarci nogenic
Ef fects (days)

Averaging tine for Carcinogenic
Ef fects (days)

Val ue Used

Rati onal e

1,933

0.05-Vol atile

or gani cs

0. 10-Sem vol atile
or gani cs,
Pesti ci des/ PCBs
0.01 - netals

250

25
70
9,125
1989a)

25, 550
25, 550 days

Assunmes wor kers exposure arns and hands to soi
EPA, 1989b)

Standard default factor based upon adherence of
comrercial potting soil (U S EPA 1989a)

U S. EPA Region | X gui dance

Assunmes workers are exposed 5 days/week, 50
weeks/year (U.S. EPA 1991c)

Standard exposure factor (U S. EPA 1991c)

Standard exposure factor (U S. EPA 1991c)

25 years x 365 days/year = 9,125 days (U S. EPA

70 years x 365 days/year =
(U S. EPA 1989a)

(us



Tabl e 5-19

Esti mat ed Exposure-Poi nt Concentrations for the Landfill (LF-04)
WIllianms Air Force Base
(Page 1 of 3)

Exposur e- Poi nt
Concentration

Const it uent Used Rational e for Val ue Used

Dermal Contact and Ingestion - G oundwater

O ganics (ug/L) Upper 95% confidence interval from
Acet one 7.3 groundwat er data. A value of one-
Benzene 17 hal f the detection limt was used in
Bi s(2- et hyl hexyl ) pht hal ate 10 the statistical calculations for

Br onodi chl or onet hane 0. 44 undet ect ed data

Carbon di sul fide 3.4

Met hyl ene chl ori de 5.6

Tetrachl or et hene 0.85

Tol uene 1.1

Tri chl or et hene 0.54

I norgani cs (1g/L)

Ant i nony 23
Beryl |l ium 1.3
Br om de 1041
Cadm um 3.0
Chr om um 566
Copper 18
Lead 9.6
Manganese 60
N ckel 556
Nitrate 31460
Sel eni um 1.9
Silver 6.6
Zi nc 465

Ur ani uma 0. 0036



Tabl e 5-19
(Page 2 of 3)

Exposur e- Poi nt
Concentration

Const it uent Used Rational e for Val ue Used

I nhal ation of Volatile From G oundwat er

Vol atil e O ganics (ng/nB) Cal cul ated fromthe upper 95%

Acet one 5.18 x 10-4 confidence interval for groundwater
Benzene 2.86 x 10-2 data using a hone water-use

Br onodi chl or orret hane 1.31 x 10-5 vol atilization nodel.

Car bon di sul fide 6.54 x 10-3

Met hyl ene chl ori de 7.61 x 10-3

Tet rachl or oet hene 1.60 x 10-3

Tol uene 1.90 x 10-3

Tri chl or oet hene 9.78 x 10-4

Dernmal Contact and Incidental I|ngestion - Soil

O gani cs (ng/ kg) Cal cul ated fromthe upper 95%

1, 2, 4-Tri chl or obenzene 0. 679 confidence interval for soil data. A
1, 4- D chl or obenzene 0.673 value of 1/2 the detection linmt was
4,4 -DDD 0. 0072 used in the statistical calculations for
4, 4" - DDE 0. 064 undet ect ed dat a.

4, 4" - DDT 0. 067

Al pha- chl or dane 0. 0025

Bet a- BHC 0.0041

Bi s(2- et hyl hexyl ) pht hal ate 0. 613

Di - n-butyl pht hal ate 0. 670

Deldrin 0. 105

Di et hyl pht hal ate 0. 680

Gama- chl or dane 0. 0025

Pent achl or ophenol 1. 666

I norgani cs (ng/ kg)

Beryl lium 2.8
Cadm um 0.84
Thal | i um 0.17

Zi nc 116



Tabl e 5-19
(Page 3 of 3)

Exposur e- Poi nt
Concentration

Const it uent Used Rational e for Val ue Used

I nhal ati on of Fugitive Dust

O gani cs (ng/ nB) Cal cul ated fromthe upper 95%
1, 2, 4-Tri chl or obenzene 6.79 x 10-8 confidence interval for soil data,
1, 4- D chl or obenzene 6.73 x 10-8 usi ng a dust | oadi ng nodel .
4,4' - DDD 7.20 x 10-10
4, 4," - DDE 6.40 x 10-9
4, 4" - DDT 6.70 x 10-9
Al pha- chl or dane 2.50 x 10-10
Bet a- BHC 4.10 x 10-10
Bi s(2- et hyl hexyl ) pht hal at e 6.13 x 10-8
Di - n-butyl pht hal ate 6.70 x 10-8
Dieldrin 1.05 x 10-8
Di et hyl pht hal ate 6.80 x 10-8
Gamma- chl or dane 2.50 x 10-10
Pent achl or ophenol 1.67 x 10-7
| norgani cs (ng/ nB)
Beryl |l ium 2.80 x 10-7
Cadmi um 8.40 x 10-8
Thal | i um 1.70 x 10-8
Zinc 1.16 x 10-5
I nhal ati on of Volatiles From Soi l
No vol atile organics were detected in landfill soils

aConverted from0.0024 pG/L by the ratio 1.5 ug/pQG for naturally-occurring urani um (NCRP, 1984)



Const it uent

O gani cs (ng/ kg)

Acet one

Bi s(2- et hyl hexyl ) pht hal ate
Chl or of orm

Met hyl ene chl ori de

Phenol

Tol uene

| nor gani cs
Ant i nony
Beryllium
Cadm um
Silver

O gani cs (ng/ nB)

Acet one

Bi s(2- et hyl hexyl ) pht hal ate
Chl orof orm

Met hyl ene chl ori de

Phenol

Tol uene

| norgani cs (ng/ nB)
Ant i nony

Beryl lium

Cadm um

Silver

Vol atil e Organics (ng/ nB)
Acet one

Chl or of orm

Met hyl ene chl ori de

Tol uene

Esti mat ed Exposure-Poi nt Concentrations for the
Nor t hwest Drai nage System (SD-10)

Der mal

Tabl e 5-20

WIllianms Air Force Base

Exposur e- Poi nt Concentration Used

Contract and Incidental |ngestion - Soil

0.018
5. 89
0.740
1.38
0.171
0. 850

.1

.95
.61
.3

r O oo

I nhal ati on of Fugitive Dust

1.80 x 10-9
5.89 x 10-7
7.40 x 10-8
1.38 x 10-7
1.71 x 10-8
8.50 x 10-8

X X X X

I nhal ation of Volatiles from Soil

8.7 x 10-5
3.54 x 10-4
1.30 x 10-3
5.15 x 10-5

Rational e for Val ue Used

Upper 95% confi dence
interval for soil data.
val ue of one-half the
detection limt was used
in the statistical

cal cul ations for

undet ect ed dat a.

Cal cul ated fromthe
upper 95% confi dence
interval for soil data,
using a dust | oading
nodel .

Cal cul at ed from upper
95% confi dence i nterval
for soil data using a
subsurface soil

vol atilization nodel.

A



Esti mat ed Exposure-Point Concentrations for the
Pesticide Burial Area (DP-13)

Const it uent

O gani cs (ng/ kg)

Acet one

Tol uene

Bi s(2- et hyl hexyl ) pht hal ate
Phenol

I norgani cs (ng/ kg)
Ant i nony

O gani cs (ng/ nB)

Acet one

Tol uene

Bi s(2- et hyl hexyl )phtal ate
Phenol

| norgani cs (ng/ nB)
Ant i nony

Vol atil e Organics (ng/ nB)
Acet one
Tol uene

Tabl e 5-21

WIllians Air Force Base

Exposur e- Poi nt Concentration
Used

Contact and Incidental Ingestion - Soil

0. 036
0. 0032
0. 276
0.189

41

I nhal ati on of Fugitive Dust

3.6 x 10-9
3.19 x 10-10
2.76 x 10-8
1.89 x 10-8

4.1 x 10-6

I nhal ation of Volatiles from Soi l

2.99 x 10-1
4.0 x 10-4

Rational e for Val ue Used

Upper 95% confi dence i nterval
for surface soil data (sanples
fromO-1 foot). A value of
one-half the detection limt
was used in the statistical

cal cul ations for undetected
dat a.

Upper 95% confi dence i nterval
for soil data (too few surface
soi |l sanpl es for neani ngful
statistics).

Cal cul ated fromthe upper
95% confidence interval for
surface soil data (sanples
fromO-1 foot) using a dust
| oadi ng nodel .

Cal cul ated fromthe upper
95% confi dence interval for
soi | data.

Cal cul ated fromthe upper

95% confidence interval for
surface soil data (sanples
fromO-1 foot) using a surface
soil volatilization nodel.



Const it uent

O ganics (nfkg)

Acet one

Et hyl benzene

Met hyl chl ori de

Xyl enes

Di - n-butyl pht hal ate
Di et hyl pht hal ate

I norgani cs (ng/ kg)
Beryllium

Cadm um

Copper

Silver

O gani cs (ng/ nB)
Acet one

Et hyl ene

Met hyl ene chl ori de
Xyl enes

Di - n-butyl pht hal ate
Di et hyl pht hal ate

| norgani cs (ng/ nB)
Beryl lium

Cadm um

Copper

Silver

Vol atil e Organics (ng/ nB)

Acet one

Et hyl benzene

Met hyl ene chl ori de
Xyl enes

Tabl

e 5-22

Esti mat ed Exposure-Point Concentrations for the
Hazardous Materials Storage Area (SS-01)
WIlliams Air Force Base

Exposur e- Poi nt

Concentration

Der mal

0.
0

0
0

I nhal ati

50
.91
. 28
55
.34
.90

RPN

B MDD
WN PP

I nhal ati on

Cont act and | nci dent al

Used

0065
. 691
2.82
1.55
. 134
. 089

1.1
2.1

42
1.3

on of Fugitive Dust

x 10-10
x 10-8
x 10-7
x 10-7
x 10-8
x 10-9

X X X X

X X X X

I ngestional -

Rational e for Val ue Used
Soi |

Cal cul ated fromthe upper 95% confidence interval for
soil data. A value of one-half the detection linmt was

used in the statistical calculations for undetected data.

Cal cul ated fromthe upper 95% confidence interval for
soil data, using a dust |oading nodel.

Cal cul ated from upper 95% confidence interval for soil
data using a subsurface soil volatilization nodel.



Tabl e 5-23
Esti mat ed Exposure-Poi nt Concentrations for
Bui | di ng 789 USTs (ST-05)
WIllianms Air Force Base

Exposur e- Poi nt
Concentration

Consti t uent Used Rational e for Val ue Used

Dermal Contact and |ncidental |Ingestion - Soil

Organi cs (no/ kg) Cal cul ated fromthe upper 95% confidence

Et hyl benzene 11. 4 interval for soil data. A value of one-half the
Tol uene 3.02 detection linmt was used in the statistical

Xyl enes 70. 4 cal cul ations for undetected data.

I nhal ati on of Fugitive Dust

O gani cs (ng/ nB) Cal cul ated fromthe upper 95% confi dence

Et hyl benzene 1.14 x 10-6 interval for soil data, using a dust |oading
Tol uene 3.02 x 10-7 nodel .

Xyl enes 7.04 x 10-6

I nhal ation of Volatiles from Soil

Vol atil e Organics (ng/nB) Cal cul ated from upper 95% confi dence interval
Et hyl benzene 4.05 X 10-5 for soil data using a subsurface soil
Tol uene 4.02 X 10-5 vol atilization nodel.

Xyl enes 3.52 X 10-4



Tabl e 5-24

Esti mat ed Exposure-Poi nt Concentrations for
Bui | di ng 725 USTs ( ST-06)
WIllianms Air Force Base

Exposur e- Poi nt
Concentration

Consti t uent Used Rational e for Val ue Used

Dermal Contact and |ncidental |Ingestion - Soil

O gani cs (ng/ kg) Cal cul ated fromthe upper 95% confi dence
Et hyl benzene 0.174 interval for soil data. A value of one-half the
Xyl enes 0. 293 detection limt was used in the statistical

cal cul ations for undetected data.

I nhal ati on of Fugitive Dust

O gani cs (ng/ nB) Cal cul ated fromthe upper 95% confi dence
Et hyl benzene 1.74 x 10-8 interval for soil data, using a dust |oading
Xyl enes 2.93 x 10-8 nodel .

I nhal ation of Volatiles from Soil

Vol atil e Organics (ng/nB) Cal cul ated from upper 95% confi dence interval
Et hyl benzene 2.75 x 10-7 for soil data using subsurface soil volatilization
Xyl enes 6.52 x 10-7 nodel .



Tabl e 5-25

Esti mat ed Exposure-Point Concentrations for
Bui | di ng 1086 USTs (ST-07)
WIlliams Air Force Base

Exposur e- Poi nt
Concentration
Consti t uent Used Rational e for Val ue Used

Dermal Contact and |ncidental |Ingestion - Soil

O gani cs (ng/ kg) Cal cul ated fromthe upper 95% confi dence

Met hyl ene chl ori de 0. 026 interval for soil data. A value of one-half the
detection linmt was used in the statistical
cal cul ations for undetected data.

I nhal ati on of Fugitive Dust

O gani cs (ng/ nB) Cal cul ated fromthe upper 95% confi dence
Met hyl ene chl ori de 2.60 x 10-9 interval for soil data, using a dust |oading
nodel .

I nhal ation of Volatiles from Soil

Vol atil e Organics (ng/nB) Cal cul ated from upper 95% confi dence interval
Met hyl ene chl ori de 2.39 x 10-5 for soil data using a subsurface soil
vol atilization nodel.



Consti t uent

O gani cs (ng/ kg)
Acet one

Met hyl ene chl ori de
Tet rachl or oet hene
Xyl enes

4- Met hyl phenol
Benzoi c acid

Benzyl Al cohol

Bi s(2- et hyl ehexyl ) pht hal at e

Chrysene

Di - n-butyl pht hal ate
Di et hyl phthal ate
Phenant hr ene

I norgani cs (ng/ kg)
Ant i nony

Cadm um

Cyani de

O gani cs (ng/ nB)

Tabl e 5-26

Esti mat ed Exposure-Poi nt Concentrations for
Bui | di ng 1085 USTs ( ST-08)
WIlliams Ar Force Base
(Page 1 of 2)

Exposur e- Poi nt
Concentration

Used Rational e for Val ue Used

Dermal Contact and |ncidental |Ingestion - Soil

Upper 95% confidence interval for surface
0.021 soil data (sanples fromO0-1 foot). A value

ND of one-half the detection limt was used in
ND the statistical calculations for undetected
ND dat a.
ND
1.22
0. 370
0. 434
0. 409
ND
ND
0.729
43
3.2
1.2

I nhal ati on of Fugitive Dust

Cal cul ated fromthe upper 95% confidence

Acet one 2.1 x 10-9 interval for surface soil data (sanples from
Met hyl ene chl ori de ND 0-1 foot) using a dust |oading nodel .
Tet rachl or oet hene ND

Xyl enes ND

4- Met hyl phenol ND

Benzoic acid 1.22 x 10-7

Benzyl al chohol 3.70 x 10-8

Bi s(2- et hyl hexyl ) pht hal at e 4.34 x 10-8

Chrysene 4.09 x 10-8

Di - n-butyl pht hal at e ND

Di et hyl phthal ate ND

Phenant hr ene

7.29 x 10-8



Tabl e 5-26
(Page 2 of 2)

| norgani cs (ng/ nB8

Ant i mony 4.3 x 10-5
Cadm um 3.2 x 10-7
Cyani de 1.2 x 10-7

I nhal ati on of Volatiles from Soi

Vol atil e Organics (ng/nB) Cal cul ated fromthe upper 95% confi dence
Acet one 2.47 x 10-3 interval for surface soil data (sanples fromO-1
Met hyl ene chl ori de ND foot) using a surface soil volatilization nodel
Tet rachl or oet hene ND
Xyl enes ND

ND = not detected in surface soils.



G oundwater. To estimate the potential risks associated with conpleting a production well on
the Base property, the upper 95th percent confidence Iimt of the arithnetic nmean of the
nonitoring data for each chemi cal of potential concern was used as the value to represent the
RVE concentration. For sanples with no detectable concentration of a chenmical, a value of
one-half the detection limt was incorporated into this conputation as recommended by EPA

gui dance (EPA, 1989a).

For those sites with no groundwater sanple data (SD-10, RW11, DP-13, SS-01, ST-05, ST-06
ST-07, and ST-08), groundwater transport nodels were considered as a neans for obtaining
exposure point concentrations for future |and-use conditions. It was concluded that it would
not be appropriate to use such nodels for the follow ng reasons. First, in cases where sources
of contam nati on had been present at the site, the sources were renoved. Second, chem cals of
potential concern were not detected in soil boring sanples collected at deep locations. Third
due to arid conditions in Arizona it is assuned that the primary means of groundwater transport
is evapotranspiration. Simlarly, irrigationis not likely toresult in saturation to the
depths at which groundwater is |ocated

For sites with groundwater sanple data (LF-04), the upper 95th percent confidence limt of the
arithnetic nmean of the current nonitoring data was used as a future RMVE concentration. It was
expected that future concentrations in groundwater would be | ess than those represented by the
current exposure point concentrations due to degradation and/or dilution during transport. In
the near future, however, it is not known whether groundwater concentrations directly beneath
LF-04 woul d be higher than concentrations observed in wells on the periphery. Subsurface
sanpl es were not collected directly in the landfill. The use of current data for the RME

excl udes both the potential for increased concentrations in the near future and decreased
concentrations in the nore distant future. This assunption of steady-state conditions should
result in a health-protective estinmate because exposure is not anticipated in the near future
If it does occur, the exposure assunptions used will provide health-protective cleanup

st andar ds.

Indoor Air. The RME concentration for the inhalation of volatiles from groundwater was

cal cul ated fromthe upper 95th percent confidence limt of the arithnetic nmean of the ground-
water nonitoring data using a home water use volatilization nodel. The nodels used to estinate
the concentration of volatiles in household air fromgeneral household water use are based on a
conbi nation of volatitization fromgeneral household water use and vol ati zati on while showering

Soil. Soil sanples were analyzed fromdepths I ess than 1 foot to 210 feet bls. For purposes
of exposure nodeling, for sites with nore than three surface soil sanples, surface soils were
summari zed separately (DP-13, FT-08, and LF-04). An RME concentration was estinmated as the
upper 95th percent confidence limt of the arithnetic nean of the sanpling data for each

chem cal of potential concern in each group. (For sanples with no detectable concentration
of a chemcal, a value of one-half the detection limt was incorporated in this conputation.)
RVE will tend to overestimate exposure to surface soils, especially in the future, because
concentrations are expected to decrease with time through weathering and vol atilization

Vol atilization fromSoils. Receptors in the sites areas could potentially be exposed to
vapor - phase chemcals due to volatilization of organi ¢c conpounds present in the surface or
subsurface soils. Volatilization and di spersion nodels were used to estinmate air concentrations
of VOCs based on their concentrations in soil. A VOC flux fromsoil was cal cul ated, then air

di spersion was nodel ed for on-site receptors. Mddel assunptions and paraneters are presented in
the RI report. The upper 95th percent confidence limt of the arithnetic nean of the soil data
was used to estimate the potential concentration of chemcals in the air due to volatilization

Fugi tive Dust. Estimating airborne concentrations of contam nants in the particul ate phase

i nvol ves nodel i ng resuspensi on and di spersi on. Resuspension of hazardous chem cal and

radi onucl i de contam nants nay be estimated using a sinple dust |oading equation. These

net hods are useful for estinmating exposure concentrations of contaminants in air for workers
involved in renediation activities at the contam nant rel ease point. The dust |oading equation
used to estimate contam nant concentrations in resuspended dust is based on the contam nant
concentration in surface soil and a dust |oading factor



Consti t uent

Acet one

Ant i nony

Benzene

Benzoi c acid

Benzyl al cohol

Beryl lium

Bet a- BHC

Bi s(2- et hyl hexyl ) phthal ate 2.00 x 10-2

Br om de

O al Reference
Dose (RfD)
(my/ kg- day)

1.00 x 10-1

4.00 x 10-4

NL

4.00

3.00 x 10-1a

5.00 x 10-3b

NL

NL

Br onodi chl oromet hane 2.00 x 10-2

Cadm um

5.00 x 10-4
(wat er)

Summary of Reference Doses (RfD)

Tabl e 5-27

Willianms Ar

Force Base

(Page 1 of 6)

Critical Effect
Increased |iver and
ki dney wei ght ;

nephrotoxicity

Longevity, bl ood
gl ucose, chol esterol

NL

No adverse effects;
human daily per
capi ta intake
Hyper pl asi a of the
epi thelium of the
forestomach
No adverse effects

NL

I ncreased rel ative
liver weight

NL
Renal cytonegal y

Si gni fi cant
proteinuria

Uncertainty Factor

1000

1000

NL

1000

100
NL

1000

NL

1000

10

| nhal ati on

Ref erence Dose

(RFD)
(my/ kg- day)

NL

NL

NL

NL

NL

NL
NL

NL

NL

NL

NL

Critical

NL

NL

NL

NL

NL

NL

NL

NL

NL

NL

Ef f ect

Uncertainty Factor

NL

NL

NL

NL

NL
NL

NL

NL

NL

NL



Tabl e 5-27
(Page 2 of 6)

I nhal ati on
O al Reference Ref erence Dose
Dose (RfD) (RFD)
Consti t uent (my/ kg- day) Critical Effect Uncertainty Factor (my/ kg- day) Critical Effect Uncertainty Factor
Cadm um 1.00 x 10-3 Chroni ¢ exposures 10
(food)

Car bon di sul fi de 1.00 x 10-1 Fetal toxicity; 100 2.90 x 10-3a,g Fetal toxicity 1000

mal f or nat i ons
Chl ordane (al pha and 6.00 x 10-5c Regi onal |iver 1000 NL NL NL
ganma) hypertrophy in

f ermal es
Chl orof orm 1.00 x 10-2 Fatty cyst fornation 1000 NL NL NL

inliver
Chr om um 5.00 x 10-3d No effect observed 500 5.70 x 10-2a,9,h Nasal rmucosal 300
at r ophy
Chrysene NL NL NL NL NL NL
Copper 3.71 x 10-2 e Local gastrointestinal NL NL NL NL
irritation

Cyani de 2.00 x 10-2 Wi ght loss, thyroid UF = 100 NL NL NL

effects, nyelin M- =5

degenerati on
4, 4- DDD NL NL NL NL NL NL
4, 4- DDE NL NL NL NL NL NL

4, 4- DDT 5.00 x 10-4 Li ver | esions 100 NL NL NL



Consti t uent

1, 2- Di chl or obenzene

1, 4- D chl or obenzene

Dieldrin

Di et hyl pht hal ate

Di met hyl pht hal at e

Di - n-butyl pht hal ate

Di - n-octyl phthal ate

Et hyl al coho

Et hyl benzene

Lead

O al Reference
Dose (RfD)
(my/ kg- day)

9.00 x 10-2

NL

5.00 x 10-5

8.00 x 10-1

1.00

1.00 x 10-1

2.00 x 10-2 a

NL

1.00 x 10-1

7.00 x 10-4

Tabl e 5-27

(Page 3 of 6)

Critica

No adverse effects

obser ved

NL

Hepatic | esions

Decreased grow h
rate, food
consunption and
altered organ
wei ght's

M nor effect on

growt h; nephritic
i nvol verrent

Increased nortality

El evat ed ki dney and
l'iver weights;

I ncreased SGOT and
SGPT

Li ver and ki dney

toxicity

Uncertainty

1000

NL

100

1000

100

1000

1000

NL

1000

I nhal ation
Ref erence Dose
(RFD)
(my/ kg- day)

4.00 x 10-2 a

2.00 x 10-1 a, g

NL

NL

2.86 x 10-1 g

6.00 x 10-4

Critical Effect
Decr eased
body wei ght

gain

Li ver and
ki dney effects

NL

NL

NL

NL

Devel opnent a
toxicity

Uncertainty Factor

1000

100

NL

NL

NL

300



Consti t uent

Manganese

Mer cury

Met hyl et hyl ketone

Met hyl ene chl ori de
4- Met hyl phenol

N cke

Nitrate

Pent achl or ophenol

Phenant hr ene

Phenol

Pyr ene
Sel eni um

Silver

O al Reference
Dose (RfD)
(my/ kg- day)

1.00 x 10-1

3.00 x 10-4 a

5.00 x 10-2 a

6.00 x 10-2
NL

2.00 x 10-2

1.60

3.00 x 10-2

NL

6.00 x 10-1

3.00 x 10-2
5.00 x 10-3

3.00 x 10-3 a

Tabl e 5-27

(Page 4 of 6)

Critica

Central nervous
systens effects

Ki dney effects

Fetotoxicity

Liver toxicity
NL

Decr eased body and
organ wei ght

Early clinical signs of
met henogl obi nemi a

Li ver and ki dney
pat hol ogy

NL

Reduced fetal body
weight inrats

Ki dney effects
Cinical selenosis

Argyri a

Uncertainty Factor

1

1000

1000

100

NL

100

3000

I nhal ati on
Ref erence Dose
(RFD)
(my/ kg- day)

1.10 x 10-4 a,g

8.6 x 10-5 a,g

9.00 x 10-2 a

8.60 x 10-1 a, g
NL

NL

NL

NL

NL

NL

NL

NL

NL

Critical Effect
Respiratory
synpt ons,

psychonot or
di st urbances

Neurotoxicity

Central nervous
system

NL
NL

NL

NL

NL

NL

NL

NL

NL

NL

Uncertainty Factor

1

30

1000

100
NL

NL

NL

NL

NL

NL

NL

NL

NL



Consti t uent

Tet r achl or oet hene

Thal I'i um

Tol uene

1, 2, 4-Trichl or obenzene

Tri chl or oet hene
Ur ani um

Xyl enes

Zi nc

- not listed

FRFSE

- not applicable

- uncertainty factor
- nodi fying factor

O al Reference
Dose (RfD)
(my/ kg- day)

1.00 x 10-2

7 x 10-5a

2.00 x 10-1

1.31 x 10-3a

NL
3.00 x 10-3 f

2.00

2.00 x 10-1 a

Tabl e 5-27

(Page 5 of 6)

Critical Effect
Hepatotoxicity in
mce; weight gainin

rats

Increase in liver
enzynes, al opecia

Changes in liver and
ki dney wei ghts

Por phyri a

NL
Nephrotoxicity

Hyperactivity
decreased body

wei ght, and

increased nortality in
nmal es

Anem a

Uncertainty Factor

1000

3000

1000

1000

NL

1000

100

10

I nhal ati on
Ref er ence Dose
(RFD
(mg/ kg- day)
NL
NL

6.00 x 10-1a,g

3.00 x 10-3 a

NL
NL

9.00 x 10-2a,g

NL

Critical Effect

NL

NL

Central nervous
system effects;
eyes and nose
irritation

I ncr eased
ur opor phyrin

NL
NL

Central nervous
systemeffects

nose and throat
irritation

NL

Uncertainty Factor

NL

NL

100

1000

NL
NL

100

NL



Tabl e 5-27
(Page 6 of 6)

The source of the toxicity values if the integrated Risk Information System (IR'S; U S. EPA 1991b) unless otherw se indicated in the footnotes.
aVal ue obtained fromthe Health Effects Assessnent Summary Tables (HEAST); U S. Environmental Protection Agency; Ofice of Enmergency and Renedi al
Response; CERR 9200. 6-303(91-1); January 1991.

bVal ue based upon soluble salts of beryllium

cVal ue for gamma- chl ordane was used.

dVal ue for potassiumchromate used as nost conservative estimate.

eVal ue was converted fromthe drinking water standard for copper (1.3 ng/L), which was identified in HEAST. The standard default factors for intake were
appl i ed.

fVal ue based on effects ot toxicity rather than effects associated with ionizing radiation

gVal ue converted from Reference Concentration (RFC) to RfD according to nethod i n HEAST.

hVal ue based upon Chrom um VI.

i Val ues for | ead are based on Marcus, 1986.



Consti t uent
Acet one
Ant i nony
Benzene
Benzoi c acid

Benzyl al cohol

Beryllium
Bet a- BHC
Bi s(2-

et hyl hexyl ) pht hal at e

Br om de

Br onodi chl or onet hane

Cadm um

Car bon di sul fide
Chl ordane (al pha)
(Chl ordane (ganma)

(Chl oroform

O al Slope Factor
(CPF)
(ng/ kg-day) -1
NA
NE
2.90 x 10-2
NA
NL
4.30

1. 80a

1.40 x 10-2

NL

1.30 x 10-1

NL
NE
1. 30b
1.30

6.10 x 10-3

Tabl e 5-28

Summary of Sl ope Factors (CPF)
WIlliams Air Force Base
(Page 1 of 4)

Wi ght  of
Evi dence Type of Cancer
D NA
NE NE
A Leukemi a
D NA
NL NL
B2 Total tunors
C Li ver
B2 Li ver
NL NL
B2 Ki dney, |arge
intestine, liver
B1 NL
NE NE
B2 Li ver
B2 Li ver
B2 Ki dney

I nhal ati on Sl ope
Fact or (CPF)

(rmg/ kg-day) -1

NA

NE

2.90 x 10-2 a

NA

NL

8. 40a

1. 80a

NL

NL

NL

6.10

NE

1.30b

1. 30a

8.10 x 10-2 a

Wi ght of
Evi dence

D

NE

NL

B2

B2

NL

B2

B1
NE
B2
B2

B2

Type of Cancer

NA

NE

Leukem a

Respiratory tract
NE
Li ver
Li ver

Li ver



Tabl e 5-28
(Page 2 of 4)

Oral Sl ope Factor I nhal ati on Sl ope
(CPF) Wi ght Fact or (CPF) Wi ght  of
Consti t uent (my/ kg-day) -1 Evi dence Type of Cancer (my/ kg-day) -1 Evi dence Type of Cancer
Chrom um NL NL NL 4.10 x 10-1 a A Lung
Chrysene NL B2 Lynmphona, skin NL B2 NL
Copper NA D NA NA D NA
Cyani de NA D NA NA D NA
4, 4- DDD 2.40 x 10-1 a B2 Li ver NL B2 NL
4, 4- DDE 3.40 x 10-1 a B2 Li ver NL B2 NL
4, 4- DDT 3.40 x 10-1 a B2 Li ver 3.40 x 10-1 a B2 Li ver
1, 2- Di chl or obenzene NA D NA NA D NA
1, 4- Di chl or obenzene 2.40 x 10-2 a cC Li ver NL C NL
Dieldrin 1.60 x 101 B2 Li ver 1.60 x 101 c B2 Li ver
Di et hyl pht hal ate NA D NA NA D NA
Di net hyl pht hal ate NA D NA NA D NA
Di - n-butyl pht hal ate NA D NA NA D NA
Di - n-octyl pht hal ate NL NL NL NL NL NL
Et hyl al cohol NL NL NL NL NL NL
Et hyl benzene NA D NA NA D NA
Lead NL B2 NL NL B2 NL
Manganese NA D NA NA D NA
Mer cury NA D NA NA D NA



Const i t uent
Met hyl et hyl ketone
Met hyl ene chl ori de
4- Met hyl phenol
N ckel
Nitrate

Pent achl or ophenol

Phenant hr ene

Phenol

Pyrene

Sel eni um

Sel eni um sul fi de

Sil ver

Tet rachl or oet hene

Thal i um

Tol uene

1,2, 4-Trichl orobenzene

Trichl or oet hene

Tabl e 5-28
(Page 3 of 4)

O al Slope Factor
(CPF) Wi ght of

(my/ kg-day) -1 Evi dence Type of Cancer
NA D NA
7.50 x 10-3 B2 Li ver
NL C Skin papilloma
NE NE NE
NL NL NL
1.20 x 10-1 a B2 Li ver, adrenal,
circulatory
system
NA D NA
NA D NA
NA D NA
NA D NA
NL B2 NL
NA D NA
5.10 x 10-2 a B2 Li ver
NL NL NL
NA D NA
NA D NA
1.10 x 10-2a B2 Li ver

I nhal ati on Sl ope

Fact or (CPF)
(no/ kg-

1.65 x

1. 70a

1.80 x

1.70 x

day)
NA
10-3 d

NL

102a, d
NL
NA
NA

10- 2a

Wi ght of

Evi dence

B2

NL

NL

B2

B2

B2

NL

B2

Type of Cancer
NA

Lung, liver
NL

Respiratory tract
NL

NL

F $ £ $ %

NA
Leukem a, liver
NL
NA
NA

Lung



Tabl e 5-28
(Page 4 of 4)

Oral Slope Factor I nhal ati on Sl ope
(CPF) Wi ght of Fact or (CPF) Wi ght of
Consti t uent (my/ kg-day) -1 Evi dence Type of Cancer (rmg/ kg-day) -1 Evi dence Type of Cancer
Urani um NL NL NL NL NL NL
Xyl enes NA D NA NA D NA
Zinc NA D NA NA D NA

NA - Not applicable
NE - Chemical has not been evaluated for carcinogenicity.
NL - Not listed

The source of the toxicity values is the Integrated Risk Information System (IR'S; U S. EPA 1991b) unless otherw se indicated in the footnotes.
aVal ues obtained fromthe Health Effects Assessnment Summary Tabl es (HEAST); U.S. Environnmental Protectiopn Agency.

bval ue for ga,, a-chlordane was used in absence of value for al pha-chl ordane.

cBased on oral data

dVal ue converted fromunit risk estimate to CPF using conversion nmethod in HEAST.



5.2.3.4 Uncertainties

Several sources of uncertainty in the exposure assessnent process may ultinately inpact the
ri sk assessnment. These sources can be generally categorized as: current and future | and-use
assunptions, environnmental sanpling and anal ysis, eval uation of exposure pathways, and
exposure paraneter val ues

5.3 Toxicity Assessnent
5.3.1 Contai nment Toxicity Information

This section provides information regarding the type and severity of adverse health effects
associ ated with exposure to the chem cals of potential concern in groundwater and soil and a
nmeasure of the dose/response relationship for each. These dose/response rel ati onships are
provided in the form of EPA-approved reference doses (RfD) and cancer potency factors (CPF).
This information is summari zed in Tables 5-27 and 5-28. CPFs have been devel oped by EPA s

Car ci nogeni ¢ Assessnment Group (CAG for estinmating excess cancer risks associated with exposure
to potentially carcinogenic chemicals. CPFs, which are expressed in units of risk per

ny/ kg-day, are nmultiplied by the estimated i ntake of a potential carcinogen, in ng/kg-day, to
provi de an upper-bound estimate of the excess lifetine cancer risk associated with exposure at
that intake level. The term "upper bound" reflects the conservative estimate of the risks
calculated fromthe CPF. Use of this approach nmakes underestimation of the actual cancer risk
highly unlikely. CPFs are derived fromthe results of hunman epi dem ol ogi cal studies or chronic
ani mal bi oassays to whi ch ani nal -t o- human extrapol ati on was appli ed.

Rf Ds have been devel oped by EPA for indicating the potential for adverse health effects from
exposure to chenical s exhibiting noncarcinogenic effecs. R Ds, which are expressed in units of
ny/ kg-day, are estimates of chronic daily exposure |evels for humans, including sensitive
individuals. Estimated intakes of chemicals fromenvironmental nedia (e.g., the anount of

chem cal ingested fromcontam nated drinking water) can be conpared to the RfD. RfDs are
derived from hunman epi demi ol ogi cal studies or aninmal studies to which uncertainty factors have
been applied (e.g., to account for the use of aninmal data to predict effects on hunans). These
uncertainty factors help ensure that the RfIDs will not underestinmate the potential for adverse
noncar ci nogeni ¢ effects to occur. Further detailed informati on concerning the toxicity of

i ndividual chenmicals is presented in Section 6.4 of the QU1 report.

5.3.2 Uncertainties

EPA addressed uncertainties associated with the RiDs for each chem cal by nodifying the results
of ani mal and hunan studies by factors of (usually) 10, 100, or 1,000. An uncertainty factor of
10 i s used when the RFD is based on chroni¢c human studies. An uncertainty factor of 100 is used
to account for the extrapolation of data fromaninals to hunans when the RfD i s based on
experinental aninal data. An uncertainty factor of 1,000 is used when the RfFDis based on an
animal s' | owest observed effect level (LCEL) instead of a no observed effect |evel (NCEL).

These uncertainty factors are designed to overestinmate, rather than underestimate threshold
limts hunmans

These are al so several sources of uncertainty inherent in cancer slope factors. The wei ght-of -
evidence classification ia a qualitative estinate of the likelihood that a chemcal will induce
cancer in humans. These range from Group A (hunman carcinogen - sufficient evidence of
carcinogenicity in humans) to Goup E (evidence of noncarcinogenicity in adequate studies).

QO her uncertainties, as with RfDs, arise fromhigh to | ow dose extrapol ations, aninal to human
extrapol ations, and intraspecies variation in experinental aninals or human popul ati ons.

5.4 R sk Characterization

This section addresses the potential for adverse health effects (both cancer and other toxic
effects) based on a quantitative characterization of risk. The risk characterization takes into
account the magnitude of exposure to a chemi cal of potential concern (dose), as discussed in
Section 5.2, and the chenical's toxicity (Section 5.3). R sks are characterized for carcinogenic
chemcals in terns of ILCR and for noncarcinogenic chemcals with other toxic effects in terns
of a hazard index (H). Both of these are discussed in the follow ng sections



5.4.1 Carcinogenic Effects

ILCRs were estimated for each potentially carcinogenic chemcal. ILCRis expressed in ternms of
addi tional cancers that might be anticipated as a result of specific exposure to an externa
influence. Thus, a 1 x 10-6 ILCR indicates that one additional person in one mllion is likely
to devel op sone formof cancer or that an exposed individual has an additional one-in-one

m | lion change of devel oping cancer. Estination of ILCRis given by:

ILCR = (CPF)(CD)

wher e
ICLR = Increnmental lifetime cancer risk (unitless)
CPR = Carcinogenic slope factor [(ng/kg/day)-1]
CDl = Chronic daily intake (nmg/kg/day), equivalent to average daily intake

The CPFs used are the nost recent val ues devel oped by the CAG of EPA as cited in the Integrated
Ri sk Informati on System (I RI'S) database (EPA, 1991b) and Health Effects Assessnent Summary
Tabl es (HEAST) (EPA, 1991c).

In wei ghing acceptabl e residential exposures to potentially carcinogenic conpounds, EPA
recommends the use of an acceptable risk range of 10-4 to 10-6 for CERCLA sites (EPA, 1990).

EPA al so used an increnental lifetine risk level of one in one million as a point of departure
for devel opi ng drinking water standards (EPA, 1987). The nmaxi num acceptabl e | LCR recommended by
the EPA for drinking water is 10-4 (EPA, 1987).

EPA recommends that site-specific factors, such as the likelihood that the exposure assunptions
used will be fulfilled, be considered when deciding where in the risk range of 10-4 to 10-6 a
specific site should fail to be acceptable (EPA, 1990).

5. 42 Noncarci nogenic Effects
Chem cal s that produce health effects other than cancer were evaluated in terns of their
rel ati ve hazard when conpared to acceptabl e exposure |evels. The hazard quotient (HQ for

exposure to noncarci nogens based on the ratio of the estimated daily intake to an acceptable
daily exposure is as foll ows:

HQ3,p = D,p/RD

wher e

HQ ,p = Individual hazard quotient for exposure to constituent i through exposure path-
way p

D,p =Daily intake via a specific pathway for constituent i (ng/kg-day)

RfDi = Reference dose for exposure by the specific pathway for constituent i (ng/kg-
day)

The HQ does not define intake response relationships and its numerical val ue should not be
construed to be a probabilistic estimate of risk. It is a nunerical proximty to acceptable
limts of exposure or the degree to which acceptabl e exposure |evels are exceeded. As this

i ndex approaches unity, concern for the potential hazard of the constituent increases. Exceeding
unity does not initself inply a potential hazard; however, it does suggest that a given
situation should be nore closely scrutinized.

The sumof all H® for a given pathway or nediumis the H. The EPA advocates the use of tota
H for a mxture of conponents based on the assunption of response additivity. Sunmation of the
individual HQ could result in an H that exceeds 1, even if no single chem cal exceeds its
acceptable level. Mechanistically, it is not appropriate to sumHgs unless the constituents
that nmake up the m xture have simlar nodes of action on the identical organ. Consequently, the
summ ng of HQ for a mixture of conpounds that are not expected to induce the sane type of
effects could overestimate the potential risk. The EPA recommends that if the total H is
greater than unity, the conponents of the m xture should be grouped by critical effect and
separate H's derived for each effect. Citical effects are described in the HEAST docunents and
in RIS (EPA, 1991a,b), and are summari zed in Table 5-27



5.4.3 Chemicals with No Published Toxicity Val ues

4- Met hyl phenol. I n the absence of toxicity values for 4-nethyl phenol, the potential risks were
eval uated qualitatively. 4-Mthylphenol was detected in one of 18 soil sanples from ST-08;
however, 4-nethyl phenol was not detected in the surface soils. The upper 95 percent
concentration calculated for this conpound is 3.37 ng/kg. The exposure pat hways that were
investigated for ST-08 include: incidental ingestion of soils, dernmal contact with soil,

inhal ation of volatiles fromsoils, and inhalation of fugitive dusts. G ven that 4-nethyl phenol
was detected only once in the subsurface soils, it was concluded that significant exposure to
this chemcal is unlikely.

Phenanthrene. |In the absence of toxicity values, the potential toxicity of phenanthrene was
eval uated qualitatively. Phenanthrene was detected in one of seven surface soil sanples from
ST-08. The upper 95 percent concentration was 0.729 ng/kg. The exposure pathways that were
investigated for ST-08 include: incidental ingestion of soils, dernmal contact with soil,

inhal ation of volatiles fromsoils, and inhalation of fugitive dusts. Due to the |ow frequency
at which this conpound was detected, the presence of phenanthrene in the surface soils is not
expected to contribute significantly to the H for ST-08. Because this chemcal has Goup D
desi gnation for carcinogenicity, there are no cancer risks associated w th phenant hrene.

5.4.4 Results of Ri sk Characterization
5.4.4.1. Landfill (LF-04)

Ri sk characterization results for LF-04 are presented in Appendix F.3 of the Rl report and
summari zed in Table 5-29.

Under the current and future residential scenarios, the ILCRs for the incidential ingestion of
soil and ingestion of groundwater were within the target risk range of 1 x 10-6 to 1 x 10-4.

Maj or contributors to risk were berylliumin groundwater and soils, benzene in groundwater, and
dieldrin in soils. Ingestion of groundwater also led to an H greater than unit, due primarily
to antinmony and chrom um

Under the occupational scenario, the ILCR for incidental ingestion of soil was within the target
risk range, prinmarily due to berylliumand dieldrin. No H's were greater than unity for this
scenari o.



Exposur e Pat hway

I ngestion of G oundwatera

Inhal ation of Volatiles from
G oundwat er a

Dermal Contact with G oundwat era
Total G oundwater |LCR

Dermal Contact with Soil

I nci dental Ingestion of Soil
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soil

Total Soil |ILCR

Dermal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soil
Total Soil ILCR

aApplies only to future scenario.

bNot quantified because no volatile organi c conpounds were

Tabl e 5-29

Summary of Ri sk Characterization Results
Landfill (LF-04)
WIlliams Air Force Base

Total Hazard | ndex

Current and Future Residential Scenarios

6.71

1.16 x 10-4

1.61 x 10-4

1.07 x 10-1

6.76 x 10-2

2.16 x 10-4

Not quantifiedb

Anti mony, chrom um 7.48 x 10-5

Car bon disul fide 1.76 x 10-8

Chr om um 1.20 x 10-7
7.49 x 10-5

Dieldrin, 1,2,4-trichloro- 6.13 x 10-6

benzene
Cadmi um thal l'ium 1.38 x 10-5
Thal lium dieldrin 3.59 x 10-7

Not quantifiedb

Current Cccupational Scenario

8.04 x 10-3

2.59 x 10-3

1.54 x 10-4

Not quanti fiedb

2.03 x 10-5
Dieldrin, 1,2,4-trichloro- 1.92 x 10-6
benzene
Thal | i um 2.21 x 10-6
Thallium Dieldrin 2.14 x 10-7
Not quantifiedb
4,34 x 10-6
detected in landfill soils.

Primary Contributor(s) Total |LCR Primary Contributor(s)

Beryl | ium benzene

Benzene
Beryl lium
Dieldrin
Beryllium
Beryllium
Dieldrin
Beryl lium
Beryl | ium



5.4.4.2 Northwest Drainage System (SD- 10)

Ri sk characterization results for SD-10 are presented in Appendix F.3 of the Rl report and
sunmmari zed in Tabl e 5-30.

For the current and future residential scenarios, all pathways resulted in ILCRs | ess than the
target risk range of 1 x 10-6 to 1 x 10-4 except for incidental ingestion of soil and inhalation
of volatiles fromsoil, which resulted in ILCRs within this range. Primary contributors were
berylliumand chloroform No pathways resulted in H's greater than 1.

Under the occupational scenario, inhalation of volatiles fromsoil resulted in ILCRs within the
target risk range, prinmarily due to chloroform No pathways resulted in ILCRs greater than
that range of H's greater than 1.

5.4.4.3 Radi oactive Instrunentation Burial Area (RW11)

The analytical results fromRW11 indicated that radi umand urani umconcentrations in soil near
the two remaining footings ranged fromO0.7 to 1.0 picoCuries per gram(pG/g) of soil, which is
consistent with the concentrations of radionuclides found naturally in Arizona surface soils
(Myrick, et al. 1983).

In the event that an individual trespasses in RWM11, exposures may include incidental ingestion,
dermal contact or inhalation of soil or dust fromthe area. Because significant disturbance of
the soils would not be expected under a current |and-use scenario, the primary exposure would
invol ve surface soils rather than the subsurface soils near the buried concrete footings. The
potential for exposures associated with future |Iand-use conditions, however, cannot be excl uded.
The condition of the concrete footings and the actual contents of the footings have not been
investigated. In the absence of these data, it was assumed that the footings would eventually
deteriorate and rel ease radionuclides into the soil. These conclusions are supported by a
series of calculations that provide the basis for the estimated quantity of radi umassoci ated
with Rw11 (I T, 1991c).

5.4.4.4 Pesticide Burial Area (DP-13)

Ri sk characterization results for DP-13 are presented in Appendix F.3 of the Rl report and
summari zed in Table 5-31.

For the current and future residential scenarios, and for the current occupational scenario, no
pathways resulted in ILCRs greater than or within the target risk range of 1 x 10-6 to 1 x 10-4
or H's greater than 1.

5.4.4.5 Hazardous Materials Storage Area (SS-01)

Ri sk characterization results for SS-01 are presented in Appendix F.3 of the Rl report and
summari zed in Table 5-32.

Under the current and future residential scenarios, incidental ingestion of soil and inhalation

of fugitive dust resulted in ILCRs within the target risk range of 1 x 10-6 to 1 x 10-4. Major

contributors to risk were berylliumand cadmum No pathways resulted in ILCRs greater than the
target risk range or H's greater than 1.

Under the occupational scenario, no pathways resulted in ILCRs greater than or within the target
risk range or H's greater than 1.



Exposur e Pat hway
Qurrent and Future Residential Scenarios
Dernmal Contact with Soil
I nci dental Ingestion of Soil
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soi l

Total Soil ILCR

Dermal Contact with Soil

I nci dental Ingestion of Soil
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soil

Total Soil |ILCR

Total Hazard | ndex

Tabl e 5-30

Sumary of Ri sk Characterization Results
Nort hwest Drai nage System (SD-10)
WIllianms Air Force Base

.26 x 10-2 Bi s(2- et hyl hexyl ) pht hal at e

.12 x 10-1 Ant i mony 4.51 x 10-6

.62 x 10-4 Ant i nony 1.39 x 10-6

.02 x 10-2 Chl or of orm 3.62 x 10-6
8.55 x 10-6

Current Cccupational Scenario

.01 x 10-3 Bi s(2- et hyl hexyl ) phthal ate 1.02 x 10-7
chl or of orm

.12 x 10-3 Ant i nony 7.19 x 10-7

.30 x 10-4 Ant i mony 8.28 x 10-8

.26 x 10-3 Chl or of orm 2.15 x 10-8

3.05 x 10-6

Primary Contri butor(s) Total ILCR

2.80 x 10-7

Primary

Contri but or (s)

Bi s(2- et hyl hexyl ) pht hal at e
Beryllium
Beryllium cadm um

Chl orof orm

Bi s(2- et hyl hexyl ) pht hal at e,
chloroform

Beryllium
Beryllium cadm um

Chl orof orm



Tabl e 5-31
Summary of Risk Characterization Results
Pesticide Burial Area (DP-13)
WIllianms Air Force Base

Exposure Total Hazard I ndex Primary Contri butor(s) Total ICLR Primary Contributor(s)

Current and Future Residential Scenarios

Dermal Contact with Soil 5.21 x 10-4 Bi s(2- et hyl hexyl ) pht hal at e 1.21 x 10-8 Bi s(2- et hyl hexyl ) pht hal at e
I nci dental Ingestion of Soil 3.93 x 10-1 Ant i nony 1.27 x 10-9 Bi s(2- et hyl hexyl ) pht hal at e
I nhal ati on of Fugitive Dust 2.81 x 10-3 Ant i nony 4.54 x 10-11 Bi s(2- et hyl hexyl ) pht hal ate
I nhal ati on of Volatiles from Soil 8.21 x 10-2 Ant i nony NAa NA

Total Soil ILCR 1.34 x 10-8

Current Cccupational Scenario

Dermal Contact with Soil 3.92 x 10-5 Bi s(2- ehtyl hexyl ) pht hal ate 3.78 x 10-9 Bi s(2- et hyl hexyl ) pht hal ate
I nci dental Ingestion of Soil 5.03 x 10-2 Ant i nony 2.03 x 10-10 Bi s(2- et hyl hexyl ) pht hal ate
I nhal ati on of Fugitive Dust 2.01 x 10-3 Ant i nony 2.70 x 10-11 Bi s(2- et hyl hexyl ) pht hal ate
I nhal ation of Volatiles from Soi l 5.86 x 10-2 Acet one NA NA

Total Soil ILCR 4.01 x 10-9

aNA - Not applicable; no volatile organic carcinogens were detected at this site.



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil |LCR

Dermal Contact with Soi

I nci dent I ngestion of Soi
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soi

Total Soil |LCR

Tabl e 5-32
Sumrary of Ri sk Characterization Results
Hazardous Materials Storage Area (SS-01)
WIlliams Air Force Base

Total Hazard I ndex Primary Contri butor(s)

Current and Future Residential Scenarios

1.07 x 10-3 Met hyl ene chl ori de
2.97 x 10-2 Copper

1.07 x 10-4 Cadmi um

1.65 x 10-4 Met hyl ene chl ori de

Current Qccupational Scenario

8.08 x 10-5 Met hyl ene chl ori de, et hyl
benzene

1.14 x 10-3 Copper

1.14 x 10-4 Cadm um

1.18 x 10-4 Met hyl ene chl ori de

Tot al

I LCR

Primary Contributor(s)

.30 x 10-8

.19 x 10-6

.61 x 10-6

.68 x 10-8

.92 x 10-6

.04 x 10-8

.28 x 10-7

.6 x 10-7

.17 x 10-8

.85 x 10-6

Met hyl ene
Beryl |ium
Cadm um

Met hyl ene chl ori de

Met hyl ene chl ori de

Beryl |ium
Cadm um

Met hyl ene chl ori de



Tabl e 5-33
Summary of Ri sk Characterization Results
Bui | di ng 789 USTs (ST-05)
WIlliams Air Force Base

Exposur e Pat hway Total Hazard I ndex Primary Contri butor(s) Total ILCR Primary Contributor(s)

Future Residential Scenario

Dermal Contact with Soil 3.23 x 10-3 Et hyl benzene NAa NA
I nci dental Ingestion of Soil 6.30 x 10-4 Et hyl benzene NA NA
I nhal ati on of Fugitive Dust 2.27 x 10-5 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 1.18 x 10-3 Xyl enes NA NA
Current Qccupational Scenario
Dermal Contact with Soil 2.43 x 10-4 Et hyl benzene NA NA
I nci dental Ingestion of Soil 2.41 x 10-5 Et hyl benzene NA NA
I nhal ati on of Fugitive Dust 1.62 x 10-5 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 8.46 x 10-4 Xyl enes NA NA

aNA - Not applicable; no carcinogenic chemcals of potential concern were found at this site.



Tabl e 5-34
Summary of Ri sk Characterization Results
Bui | di ng 725 USTs (ST-06)
WIlliams Air Force Base

Exposur e Pat hway Total Hazard | ndex Primary Contributor(s) Total ILCR Primary Contributor(s)

Future Residential Scenario

Dermal Contact with Soil 3.79 x 10-5 Et hyl benzene NAa NA
I nci dental Ingestion of Soil 7.24 x 10-6 Et hyl benzene NA NA
I nhal ati on of Fugitive Dust 1.24 x 10-8 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 2.34 x 10-6 Xyl enes NA NA
Current Qccupational Scenario
Dermal Contact with Soil 2.85 x 10-6 Et hyl benzene NA NA
I nci dental Ingestion of Soil 2.77 x 10-7 Et hyl benzene NA NA
I nhal ati on of Fugitive Dust 5.28 x 10-9 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 1.68 x 10-6 Xyl enes NA NA

aNA - Not applicable; no carcinogenic chenmicals of potential concern were found at this site.



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil |LCR

Dermal Contact w th Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil |LCR

Tabl e 5-35

Summary of Ri sk Characterization Results

Tot al

Bui | di ng 1086 USTs ( ST-07)
WIllianms Air Force Base

Hazard | ndex Primary Contri butor(s)

Future Residential Scenario

.63 x 10-6 Met hyl ene

1.66 x 10-6 Met hyl ene
.28 x 10-10 Met hyl ene
.64 x 10-7 Met hyl ene

Current Qccupational Scenario

.94 x 10-7 Met hyl ene
.36 x 10-8 Met hyl ene
.92 x 10-10 Met hyl ene
.46 x 10-7 Met hyl ene

chl ori de

chloride

chloride

chloride

chloride

chloride

chloride

chloride

Tot al

I LCR

Primary Contributor(s)

2.17 x 10-10

6.41 x 10-11

5.04 x 10-13

4.63 x 10-10

7.45 x 10-10

9.55 x 10-11

1.02 x 10-11

3.00 x 10-13

2.76 x 10-10

3.82 x 10-10

Met hyl ene
Met hyl ene
Met hyl ene

Met hyl ene

Met hyl ene
Met hyl ene
Met hyl ene

Met hyl ene

chloride

chloride

chloride

chloride

chloride

chloride

chloride

chloride



Exposur e Pat hway

Tabl e 5-36

Summary of Ri sk Characterization Results
Bui | di ng 1085 USTs ( ST-08)
WIlliams Air Force Base

Total Hazard | ndex Primary Contributor(s) Tot a

Future Residential Scenario

Dermal Contact with Soil 8.5 x 10-4 Bi s(2- et hyl hexyl ) pht hal at e
I nci dental Ingestion of Soil 1.42 Ant i nony
I nhal ati on of Fugitive Dust 3.03 x 10-3 Ant i nony
I nhal ation of Volatiles from Soi l 6.77 x 10-3 Acet one

Total Soil |LCR

Dermal Contact with Soil 6.40 x 10-5 Bi s(2- et hyl hexyl ) pht hal at e
I nci dental Ingestion of Soil 1.63 x 10-2 Ant i nony
I nhal ati on of Fugitive Dust 2.23 x 10-3 Ant i nony
I nhal ation of Volatiles from Soi l 4.83 x 10-3 Acet one

Total Soil |LCR

aNA - Not applicable

no avail

Current Cccupational Scenario

organi c carcinogens were detected at this site

I LCR

1.90 x 10-8

2.00 x 10-9

2.29 x 10-7

NAa

2.50 x 10-7

5.95 x 10-9

3.18 x 10-10

1.36 x 10-7

NA

1.42 x 10-7

Primary Contributor(s)

Bi s(2- et hyl hexyl ) pht hal at e
Bi s(2- et hyl hexyl ) pht hal at e
Cadm um

NA

Bi s(2- et hyl hexyl ) pht hal at e
Bi s(2- et hyl hexyl ) pht hal at e
Cadm um

NA



5.4.4.6 USTs at Building 789 (ST-05)

Ri sk characterization results for ST-05 are presented in Appendix F.3 of the Rl report and
summari zed in Table 5-33. There were no carci nogens detected in ST-05, and for residential and
occupational scenarios, no pathway resulted in all H greater than 1

5.4.4.7 USTs at Building 725 (ST-06)

Ri sk characterizations results for ST-06 are presented in Appendix F.3 of the R report and
summari zed in Table 5-34. There were no carci nogens detected in ST-06, and for residential and
occupational scenarios, no pathway resulted in an H greater than 1.

5.4.4.8 USTs at Building 1086 (ST-07)

Ri sk characterization results for ST-07 are presented in Appendix F.3 of the Rl report and
summari zed in Table 5-35. For residential and occupational scenarios, no pathways resulted in
an ILCR greater than or within the target range of 1 x 10-6 to 1 x 10-4 or a H greater than 1
Met hyl ene chl oride (a possible |laboratory contam nant) was the only chem cal of potential
concern in ST-07.

5.4.4.9 USTs at Building 1085 (ST-08)

Ri sk characterization results for ST-08 are presented in Appendix F.3 of the Rl report and
sunmmari zed in Table 5-36

For the future residential scenario, no pathway resulted in an ILCR greater than or within the
target risk range of 1 x 10-6 to 1 x 10-4. Incidental ingestion of soil resulted in an H
greater than 1, prinmarily due to antinony.

Under the occupational scenario, no pathways resulted in ILCRs within or greater than the
target risk range or H's greater than 1

5.4.5 Uncertainties

A risk assessnment of a site is ultimately an integrated evaluation of historical, chemnical

anal ytical, environnmental, denographic, and toxicol ogical data that are as site-specific as
possible. In order to present a conservative evaluation, each step is biased toward health
protective estimations. In addition, these calculations do not represent currency existing or
expected future exposure or health risks. They are estimates of potential risk only if all of
the conservative assunptions are realized. As discussed in the exposure assessnent, this risk
assessnent does not represent a worst-case scenario; therefore, the potential for under-
estimating sone risks to sonme receptors does exist.

The reported levels of antinony are expected to be one to two orders of nagnitude hi gher than
actual concentrations as a result of inaccurate |aboratory calculations; therefore, the risk
characterization results with respect to antinony should be considered prelimnary and nmay
change significantly as the data are updated.

5.4.5.1 Updated Ri sk Assessnent

Based on the recommendati ons of the Q41 R report, additional surface soil sanples were
collected in Septenber 1993 to establish Base-specific background inorganic levels. N ne
sanpl es and one duplicate were collected in accordance with an approved OJ 1 Field Sanpling Pl an
Addendum (I T, 1993b) and the analytical results were used to determ ne a Base-specific
background range in surface soils for each netal. These ranges are presented in Table 4-1. As
shown in this table, the Base-specific background ranges are within the regional ranges and are
conpar abl e; therefore, use of the regional ranges for background values for inorganics to
performthe risk assessnent was appropriate.

During preparati on of an Addendumto the OJ1 R report, the risk assessnents for QJ 1 sites

were rerun to determine any potential inpact of the use of Base-specific background val ues on
the final outcome of the risk assessnent. It was determned at the tine to keep all other

criteria constant; that is, the guidance and toxicity values that were in place at the tinme of



the initial risk assessnent were utilized rather than updating the entire risk assessment to
refl ect current guidance, practices, and toxicity values. The reevaluation of the risk
assessnent on that basis resulted in selecting several additional inorganics as chem cals of
potential concern that were initially not selected and risks being eval uated for those

addi tional inorganics. Results of those risk assessnent eval uations are presented for each QU1
site that required nodification in the addendumto the Q)1 R report (IT, 1994b) and results
for all Q)1 sites are summarized in Appendix A 1 of this ROD. The follow ng are the najor

di fferences between the initial and reevaluation of the risk assessnent:

. Fire Protection Training Area No. 1, which had previously not been addressed in
the risk assessnent process, has risks quantified for it.

. Lead required evaluation for risk due to its inclusion as a chem cal of potential
concern. Lead was excluded fromthe initial risk assessnment based on regiona
background val ues. Wen the risks assessnent was initially run, there was gui dance
in place that allowed for the quantification of risks due to lead. This is no
I onger true by current (1994) gui dance practices, i.e., there are no EPA-approved
toxicity values for lead. However, in an attenpt to keep the basis of the risk
assessnents consistent, risks due to |l ead at the appropriate sites were quantified.

. A construction worker scenario was added for the UST sites (ST-05, ST-06, ST-07,
and ST-08) to evaluate a shorter exposure duration occupational worker. This is in
response to sone comments rai sed by the reuse group concerning potential reuse
scenarios that were initially not considered. Evaluations did not show any
unaccept abl e risks to human health under this scenario.

Al though the quantified risk values for H's and I LCRs had mi nor changes for the various sites,
the overall results of the risk assessment resulted in no additional chem cals of potential
concern with risk estimates above acceptable health levels for any OQJ1 site.

Below is a summary of all hunman health risks fromthe reevaluation for each site. Al H's above
one or ILCRs greater than the target risk range of 1 x 10-6 to 1 x 10-4 are noted:

. Landfill (LF-04)
- H=6.71, Ingestion of Goundwater, Future Resident, Prinmary Contributors -
anti nony and chrom um
- H=1.21, Incidental Ingestion of Soil, Current and Future Resident, Prinary
Contributor - |ead
- No I LCRs above 1 x 10-4

. Fire Protection Training Area No. 1 (FT-03)
- H=1.37, Incidental Ingestion of Soil Current and Future Resident, Prinary
Contributor - antinony
- No I LCRs above 1 x 10-4

. Nor t hwest Drai nage System (SD-10)
- No H's above 1
- No I LCRs above 1 x 10-4

. Pesticide Burial Area (DP-13)
- No H's above 1
- No ILCRs above 1 x 10-4

. Hazardous Materials Storage Area (SS-01)
- No H's above 1
- No I LCRs above 1 x 10-4

. USTs (ST-05)
- No H's above 1

. USTs (ST-06)
- No H's above 1



. USTs (ST-07)
- No H's above 1
- No ILCRs above 1 x 10-4

. USTs (ST-08)
- No H's above 1
- No ILCRs above 1 x 10-4.

5.4.5.2 EPA Eval uation of Ri sk Assessnent

On February 7, 1994, EPA Region | X issued a nenorandum concerni ng an i ndependent eval uati on of
the risks associated with the Q)1 sites at WIllians AFB, which is included in this docurment for
ref erence purposes as Appendi x A 2. In that nenorandum EPA conpared the concentrations of
nmetals that were not initially considered in the risk assessnent to EPA Region | X PRGs, and
cal cul ated a cancer and noncancer risk fromeach nmetal. |In addition, risks were calculated for
net al s whose concentrati ons exceeded EPA's PRGs even if the values were within regiona
background | evels. Those risk values were then added to the risks calculated during the risk
assessnent presented in the Q)1 R Report to yield an estimated cunul ative risk. As part of
the EPA' s conservative approach, a residential scenario was utilized. Furthernore, the highest
det ected concentrations were used in the risk calculations, regardl ess of the depth at which
they were detected and whether or not those soils had been renoved during renoval or response
action.

The concl usion of EPA's eval uation was that, based on all available data, the renedi es proposed
for Q)1 sites are valid. This independent eval uation not only confirmed that the risks
calculated in both the R Report and the RI Report Addendumare valid, but that the risks from
QU1 site contami nants are acceptabl e when conpared agai nst current EPA gui dance and practices

5.5 Ecol ogi cal Ri sk Assessnent

An ecol ogical risk assessnent of the Base was perfornmed by IT in 1993. The following text is
summari zed fromthe Baseline Ecol ogi cal R sk Assessnent: Qperable Unit-3 - Basewi de report (IT,
1993c).

5.5.1 Ohjectives

The nmai n objective of this Ecol ogical R sk Assessnent was to assess the potential risk of
particul ar contam nants upon the ecosystens present at 13 study sites located primarily in the
western half of WIllians AFB. Pestidcide Burial Area (DP-13), Fire Protection Training Area No
2 (FT-02), Fire Protection Training Area No. 1 (FT-03), Landfill (LF-04), Radioactive
Instrunentation Burial Area (RWM11), Southwest Drai nage System (SD-09), Northwest Drai nage
System (SD-10), Hazardous Materials Storage Area (SS-01), Building 789 USTs (ST-05), Building
725 USTs (ST-06), Building 1086 USTs (ST-07), Building 1085 USTs (ST-08), and Liquid Fuels
Storage Area (ST-12). This ecol ogical assessnent eval uated potential adverse inpacts associ ated
with estinated exposure concentrations relative to maxi mum accept abl e exposure concentrations
for selected ecol ogical receptors at these sites. A weight-of-evidence approach, including
site-specific observations of vegetative cover, live-trapping to characterize snall namal

popul ations, extensive evaluation of the ecol ogical and toxicological literature, food web
nodel i ng of exposure point concentrations, and chem cal analysis of chemicals of concern |evels
in aninmal and plant tissues, was used to estinate risks posed by site-related contam nants to
sel ected ecol ogi cal receptors. This assessnent was designed to be conservative and is likely to
overestimate actual receptor exposure levels. Therefore, risk characterization nmay indicate
that an ecol ogical receptor is at risk fromexposure to a contam nant, when in fact no actua

i npact has occurred or is occurring. The conclusions that follow address only tbe affected QU1
sites and exclude FT-02, SD 09, and ST-12.

5.5.2 Concl usi ons
A summary of problemfornulation results for all OJ1 sites appears in Table 5-37. Conceptua
nodel i ng segregated study sites into two groups: those requiring further risk characterization

and those | acking one or nore of the conponents required for exposure to occur

Study site RW11l was excluded fromfurther consideration due to a lack of identified chemcals



of concern and conpl ete exposure pathways. Study site SS-Ol was excl uded due to a | ack of
potential receptors. Study sites ST-05, ST-06, ST-07, and ST-08 were excluded due to a | ack of
conpl ete exposure pathways and ecol ogi cal receptors. Al though study sites FT-03 and SD-10 have
chem cal s of concern, receptors, and conpl ete pathways, on-goi ng nai nt enance nowi ng has a
greater adverse inpact on ecol ogical receptors than the |limted nunber of chem cals of concern
present at these sites. These sites were excluded fromfurther consideration for this reason

It was determined that invertebrate and vertebrate receptors extant in, near or transiting study
sites DP-13 and LF-04 coul d be experiencing acute or chronic toxic effects due to contam nants
in soils or surface water. These sites were carried forward for risk characterization

5.5.2.1 Pestcide Burial Area (DP-13)

At DP-13, sources of all chemicals of concern have been renoved. The pestici des detected have a
potential to bioaccunulate fromabiotic nedia and food itens to levels harnful to higher trophic
| evel receptors. However, the frequency of detection was only 5 percent for both DDE and
dieldrin, suggesting that the extent of contam nation, and thus opportunities for exposure, is

| ow.

I nformation obtained fromthe wei ght-of -evi dence approach suggests that bi oaccunul ati on or

bi omagni fi cati on has not been occurring to the extent that harnful chemi cals of concern |levels
were reached in indicator species. No estinmated dietary concentrations of chem cals of concern
exceeded acceptable levels for any indicator species. Chemcal analyses did not identify
significant differences in cotton rat, woodrat, or plant tissue levels of antinony, dieldrin, or
4,4' - DDE between sanpl es collected near DP-13 and at a reference area. No adverse effects were
observed directly during the site surveys.

Based on the data presented, and taking into consideration the uncertainties inherent in this
assessnent, the probability for adverse ecol ogical effects occurring at DP-13 was judged to be
not significant. It can be concluded that alteration of habitat by direct mechanical stresses
has had a nore profound effect on this site than the chem cals of concern. This area has been
renmedi ated and no further action is recommended.

5.5.2.2 Landfill (LF-04)

LF-04 is utilized by burrowing animals (primarily ground squirrels, rabbits, and rodents) living
inintinate contact with contam nated soils. This type of contact facilitates the potential for
bi oaccunul ati on and subsequent bi omagnification is of particular concern with regards to rodent
predators such as raptors and coyotes. |Infornation obtained from wei ght-of-evi dence net hods
suggests that actual intake is not occurring to the extent that harnful chem cals of concern

| evel s were being reached in the indicator species.

Chem cal analyses did not identify significant difference in tissue levels of any netal or
pesticide between cotton rat, woodrat, or plant tissue sanples collected at LF-04 and at a
reference area. Detectable |evels of 4,4'-DDE were found in plant tissues collected at LF-04
but not at levels statistically different froma reference area. It is not possible to

conpl etely exclude the possibility that small, isolated pesticide "hot spots" exist within or
near LF-04. Wiether any such hot spots mght be due to site-related activities or fromoff-site
agricultural operations would be difficult to determne. No adverse effects were observed
directly during the site surveys.

When eval uati ng whet her pentachl orophenol concentrations pose an unacceptable risk to the coyote
and desert cottontail, ecological, as well as toxicological, factors should be taken into
consideration. For exanple, actual intake is strongly influenced by an animal's-nobility (the
cottontail feeds in a foraging range of approximately 14.4 acres; the coyote's foraging range

is approximately 1,162 acres, which takes in areas other than the landfill). As a result, these
species may spend only a snmall proportion of their time actually foraging on the landfill.



STUDY

SI TE

DP- 13

FT-03

LF- 04

RW 11

SD- 10

SS-01

ST-05
ST- 06
ST-07
ST-08

Tabl e 5-37

Summary of Problem Fornul ation Results for QJ1 Sites

COVPLETE

CQOCs RECEPTORS EXPOSURE

PRESENT? AVAI LABLE? PATHWAYS?

yes yes yes
few yes yes
yes yes yes
no yes no
few yes yes
yes no yes

few no no

COMMENTS/
RECOMVENDATI ONS

numerous potential receptors present;

CCCs i ncl ude

pesticides; further risk characterization required

limted nunber of COCs; on-goi ng nechanical stress
(mowi ng) ; exclude fromfurther consideration

nuner ous potential receptors present;

CQCs i ncl ude

pesticides; further risk characterization required

renmoval and cl osure actions conpl ete
exclude fromfurther consideration

no COCs present

limted nunber of COCs; on-goi ng nechanical stress
(mowi ng) ; exclude fromfurther consideration

source renoval conplete; lacks habitat for receptors; exclude

fromfurther consideration

renmoval and cl osure actions conpl et e;
surface; lacks habitat for receptors;
consi deration

no COCs present at
exclude from further



Based on the data presented, and taking into consideration the uncertainties inherent in this
assessnent, the probability for adverse ecol ogical effects occurring at LF-04 are judged to be
not significant. However, because of uncertainty regarding pesticide levels, it is suggested
that sonme nmeasures be taken to limt burrowing aninal access to landfill materials. |t can be
concluded that alteration of habitat by direct mechanical stresses has had a nore profound
effect on this site than the chem cals of concern

5.5.2.3 Concl usion Summary

Based on all available information at this tine and taking into account the uncertainties
addressed in the Baseline Ecol ogical R sk Assessnment and sunmarized in this section, all of the
QU1 sites do not pose significant ecologial risk

5.6 Selection of Chemcals Requiring Renedial Action

To determ ne which chenmicals of potential concern found in OJ 1 groundwater and soils required
the eval uation and application of renedial technol ogies, nedia-specific criteria were devel oped
Thi s devel opnent identified which chemcals or netals would require renediation to neet

remedi ation goals. |In performng this determ nation, the concentrations of chemcals/netals
used were the 95 percent UCL concentrations defined during the risk assessnent. A sanple UCL
concentration calculation is presented in Appendix Hto the OJ 1FS report.

The groundwater criteria for determ ning chemcals/netals requiring renedial action to neet
remedi ation goals are as follows:

. Each chemical/nmetal with a upper confidence linmt (UCL) concentration that did
not exceed the renedi ati on goal based on the applicable or relevant and appropriate
requirenents (ARAR), criteria to be considered (TCB) such as risk-based criteria
and nmaxi mum background val ues, was determned to not require renedial action

. Each chemical/netal resulting fromwell construction naterial as explained in
Appendi x D of the FS report was elimnated because the associated data points do
not represent the concentrations of these chenmcals/netals (i.e., nickel, chrom um
and zinc) in the aquifier.

. Each chemical/nmetal with a UCL concentration and renei dation goal bel ow the
detection limt was elimnated when there were no detection of the chem cal/netal

. Each chemical/nmetal with a UCL concentration above the respective limt but whose
presence was due to activities external to Q)1 was determned to not require
remedial action. This criterion relates directly to nitrate |evels as expl ai ned
in Appendi x E of the FS report.

The soil criteria for determ ning chemcals/metals requiring remedial action to neet neasurable
remedi ation goals are as foll ows:

. Each chemi cal /nmetal with an UCL concentration that did not exceed the
remedi ati on goal based on risk-based TBCs was determined not to require renedi a
action.

. Each chemical/nmetal with a UCL concentration equivalent to or bel ow background was

determ ned not to require renedial action

. Each chemical/nmetal with a UCL concentration and renedi ati on goal bel ow the
detection limt was elimnated when there were no detections of the chem cal/netal

. Each chemical/nmetal with a UCL concentration above the respective renedi ati on goa
but whose presence was determned to not be contam nation in soil was determ ned not
torequire renedial action. This criterion relates directly to the presence of
several chemicals/netals that were deternmined to be Laboratory or sanple collection
related as explained in Section 1.3 of the QU1 FS report.



Chemi cal s of
Pot ential Concern

Acet one

Benzene

Bi s(2- Et hyl hexyl)
pht hal at e

Br om de

Br onodi chl or onet hane
Car bon di sul fide

Met hyl ene chl ori de

Tet rachl or oet hene
Tol uene
Trichl or oet hene

Ant i nony

Tabl e 5-38

Det erm nation of Renedial Action for Chemcals of Potential Concern

LF- 04 G oundwat er
WIllians Air Force Base
(Page 1 of 2)

Range or Val ue of Backgr ound
Detection Limts Range or Val ue RG
(1g/'L) (1ng/L) (nug/L)
10 NAb 700
0.5-50 NA 5.0
4.0-30 NA 6.0
900 NA NA
0.5-5.0 NA 100
5.0 NA 700
0.5-26 NA 5.0
0.5-5.0 NA 5.0
0.5-25 NA 1000
0.5-5.0 NA 3.2
18- 60 NA 6.0

Concentration

10

1041

0. 44

3.4

5.6

0. 85

1.1

0.54

23

Basis for No Further Action

UCL concentration is bel ow RG

UCL concentration and RGwithin detection linit
range; only one val ue above detection limt at
Wl | LA-04; renmining LA-04 benzene val ues
wer e nondet ect s.

UCL concentration and RG are within detection
limt range. The three val ues above detection
limt originate fromearly non-validated

anal yses. Recent sanpling has not confirned

t he hi gher val ues.

No toxicity information avail able for devel opi ng

an RG for this conpound

UCL concentration is bel ow RG

UCL concentration is bel ow RG

Al concentrations above RG originate from
early non-validated anal yses. UCL
concentration is equal to RG common

| aboratory contami nant. Recent sanpling has
not confirned the higher val ues.

UCL concentration is bel ow RG
UCL concentration is bel ow RG
UCL concentration is bel ow RG
RG bel ow detection limt; only one val ue above

detection limt range at Wll W12; remaining
W12 val ues were nondetects



Chemi cal s of
Pot ential Concern

Beryl I'i um
Cadm um

Chromi um (Total)

Copper

Lead

Manganese

Ni ckel

Nitrate (as N

Sel eni um

Silver
Zi nc

Ur ani um

Tabl e 5-38
(Page 2 of 2)

Range or Val ue of Backgr ound UCLa
Detection Limts Range or Val ue RG Concentration
(ng/L) (ng/L) (ug/'L) (1ng/L)
0.3-5.0 <1.0-7.0 <1.0-7.0 1.3
2.0-5.0 <1.0 5.0 3.0
3.0-10 <1.0-12 100 566
2.0-30 10- 30 1300 18
1.0-40 10- 14 15 9.6
1.0-20 <1.0-20 700 60
7.0-40 NA 100 556
50- 600 1, 470- 33, 800 10, 000 31, 460
1. 0- 200 ND-3.0 50 1.9
3.0-70 NA 50 6.6
2.0-20 <3.0-38 1400 465
0. 0015 NA 20 0. 0036

aUCL - Arithnetic mean of concentrations detected plus tw standard deviations (95% confi dence |evel)
aNA - Not avail able or not used for conparison

Basis for No Further Action
UCL concentration is within RGrange
UCL concentration is bel ow RG

Concentrations attributed to well construction

materi al s and sanpli ng net hodol ogy. Hi ghest
concentrations detected upgradi ent of landfill.

UCL concentration is below the RGand is
wi t hi n background range

UCL concentration is below the RGand is
wi t hi n background range

UCL concentration is bel ow the RG
Concentrations attributed to wall construction
materi al s and sanpli ng net hodol ogy. Hi ghest
concentrations detected upgradi ent of landfill.
UCL concentration within background range;
el evated levels due not to landfill activities,

extensive agricultural activities surround Base

UCL concentration is below RG and is within
background range

UCL concentration is bel ow RG

UCL concentration is bel ow RG

UCL concentration is well bel ow RG



Addi ti onal sanpling was conducted in Septenber 1993 to determ ne site-specific background
concentrations for inorganic constituents in soils. These values, presented in Table 4-1,
confirmand suppl enment the previously used U S. Geol ogical Survey (USGS) regional soils data.

Sections 5.6.1 through 5.6.10 summarize the site-specific selection process for chemcals
requiring treatnent and present a rationale for excluding some chemcals fromconsideration in
the remedi al response process. This analysis provides the basis for conclusi ons about the need
to inplenent renedial actions at each site.

5.6.1 Landfill (LF-04)
5.6.1.1 G oundwat er

The summary of this determination is presented in Table 5-38. The UCL concentration of six
chem cal s/nmetals in the LF-04 groundwater sanples were above the known naxi mum background val ues
and renedi ati on goals selected in Appendi x B: benzene, bis(2-ethyl hexyl) phthal ate, antinony,
chrom um nickel, and nitrate. The chronm um and nickel detected is attributed to well
construction materials and sanpling nethodol ogy. The Cctober 1993 24-hour purge test confirned
that the el evated |l evels of nickel and chrom um previously detected are not representative of
the quality of the aquifer at LF-04, and therefore, remedial action is not presently required
for groundwater. A detailed discussion of the chrom umand nickel issue is presented in
Appendi x D of the QU1 FS report.

Al except one value reported for benzene was bel ow the renedi ation goal. This value of 380
g/ L was detected at Well LA-04 in Decenber 1990. Subsequent anal yses from ot her sanples from
this well in sanpling rounds did not detect benzene. This one data point, therefore, does

represent the water quanlity in the aquifier at La-04 and benzene was determined to not require
remedi al action to neet renedi ati on goal s.

One bi s(2-ethyl hexyl ) pht hal ate val ue of 10 ug/L was reported fromWlIll LA-03 in May Al other

values reported for this well were below the renediation goal. Bis(2-ethylhexyl)-phthalate
concentrations of 15 ug/L and 16 ug/L were reported at Wll La-01 in May 1991 and January 1992,
respectively. Al other values reported for this well were below the renediation goal. One

value of 150 ug/L was reported at Well La-04 in July 1989. Al other values reported for this
well were below the detection limt. These three values detected at these three wells, thus, do
not characterize the aquifier near those wells. Bis(2-hylhexyl)phthal ate was, therefore
determined to not require renmedial action to neet renediation goals.

Al val ues except one for antinony were below the detection Iimt. This value of 106 ug/L was
detected in the shallow aquifier at upgradient Well LFO1-W12 in Cctober 1991. Al of the
remai ni ng anal yses on sanples fromthis well both before and after QOctober 1991 sanple did not
detect antinony. This one sanple, therefore, doe not characterize the aquifer near the well.
Antinony, theregore, was determined to not require renedial action to nmeet renediati on goals.

As stated in Appendix E of the Q)1 FS report, the nitrate detected in groundwater was
determined not to be related to landfill activities. Levels detected are wi thin background
range established in Appendix E of the OJ1 FS report. Therefore, nitrate was determ ned
not to require renediation to nmeet renedi ati on goal s.

Consequently, based on this evaluation of data related to all chem cals potential concern found
in the LF-04 groundwater and summarized in Table 5-38, the groundwater within the vicinity of
LF-04 does not require renediation to neet renediation goals and no further action is required
Quarterly sanmpling rounds will continue to nonitor for the chenicals of potential concern unti
the selected renmedy is inplenmented. Upon conpletion of the renedial action, |long-term
groundwat er nmonitoring will be conducted on a sem annual basis (every 6 nonths).



Tabl e 5-39
Determ nation of Renedial Action for Chemicals of Potential Concern
LF-04 Surface Soils
WIllianms A r Force Base

Range or Val ue of
Detection Limts

Backgr ound UCLa

Chemi cal of Potenti al Range or Val ue RG Concentration

Concern (nmo/ kg) (mo/ kg) (ng/ kg) (nmo/ kg) Basis for No Further Action
Al pha- chl or dane 0. 0018- 0. 0072 NA 0.25 0. 0025 UCL concentration is bel ow RG
Bet a- BHC 0. 0018-0. 0072 NA 0.18 0. 0041 UCL concentration is bel ow RG
Bi s(2- et hyl hexyl ) pht hal ate 0.35-3.5 NA 22.9 0.613 UCL concentration is bel ow RG
4,4 -DDD 0. 0035-0. 014 NA 1.34 0. 0072 UCL concentration is bel ow RG
4, 4" - DDE 0. 0035-0. 014 NA 0.94 0. 064 UCL concentration is bel ow RG
4,4 -DDT 0. 0035-0. 014 NA 0.94 0. 067 UCL concentration is bel ow RG
1, 4- D chol or obenzene 0.33-3.5 NA 13.4 0. 673 UCL concentration is bel ow RG
Dieldrin 0. 0035-0. 014 NA 0.02 0. 105 Requires renmedi al action to neet RG
Di - n-butyl pht hal ate 0.35-3.5 NA 2,330 0. 67 UCL concentration is bel ow RG
Di et hyl phthal ate 0.35-3.5 NA 22,000 0.68 UCL concentration is bel ow RG
Gama- chl or dane 0. 0018-0. 0072 NA 0.25 0. 0025 UCL concentration is bel ow RG
Pent achl or ophenol 0.85-8.5 NA 2. 67 1. 666 UCL concentration is bel ow RG
1, 2, 4-Tri chl or obenzene 0.33-3.5 NA 35.7 0. 679 UCL concentration is bel ow RG
Arsenic 2.0 2.3-4.3 78 5.2 UCL concentration is bel ow RG
Beryl | ium 1.0 1.0-1.6 1.0-1.6 2.8 Requires remedi al action to neet RG
Cadmi um 0.83-1.0 ND (<1) 14 0.84 UCL concentration is bel ow RG
Chr om um 2.0 16.9-24.8 390 23 UCL concentration is bel ow RG
Lead 0.6 10.4-19. 4 55 54 UCL concentration is bel ow RG
N ckel 8.0 15.6-24.7 1, 600 22 UCL concentration is bel ow RG
Thal I'i um 0.2-2.0 ND (<2) 5.48 0.17 UCL concentration is bel ow RG
Zi nc 4.0 ND (<4) 15, 600 116 UCL concentration is bel ow RG

NA=not avail able or not used for conparison.
aUCL = arithnetic nmean of concentrations plus two standard deviations (95% confi dence |evel).



Tabl e 5-40
Det erm nati on of Renedial Action for Chemcals of Potential
FT- 03 G oundwat er

WIllianms Air Force Base

Range or Val ue

of Detection Backgr ound
Chem cal s of Potenti al Limts Range or Val ue RG
Concern (ng/L) (ng/L) (ng/L)

Acet one 10.0 NA 700
Car bon di sul fide 5.0 NA 700
Met hyl ene chl ori de 0.5-5.0 NA 5
Tol uene 1.0-5.0 NA 1, 000
Cadm um 5.0 <1.0 5.0
Lead 1.0-5.0 <10.0-14.0 15
Zinc 20.0 <3.0-38 1, 400

NA=not avail able or not used for conparison.
aUCL=arithnetic nean of concentrations plus two standard deviations (95% confi dence |evel).

Concern

UCLa
Concent ati on

(ng/L)

. 60
80
71
57
67

6.78
1, 655

PENDNMO

Basis for No Further Action

concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow Ry

concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow RG

Concentration is attributable to well construction
materials, and not representative of aquifer. No
unaccept abl e risks present for this conpound
under any scenari o.

fRpaAf



Tabl e 5-41

Det erm nati on of Renedial Action for Chemcals of Potential Concern
FT-03 Soils
WIllianms Air Force Base

Range or Val ue of
Detection Limts

Backgr ound UCLa

Cheni cal of Potenti al Range or Val ue RG Concentration

Concern (nmo/ kg) (nmo/ kg) (my/ kg) (nmo/ kg) Basis for No Further Action
Acet one 0.01 NA 5, 490 0. 007 UCL concentration is bel ow RG
Bi s(2- et hyl hexyl ) pht hal ate 0.33 NA 22.9 0.324 UCL concentration is bel ow RG
1, 2- Di chl or obenzene 0.33-1.0 NA 2,470 0. 603 UCL concentration is bel ow RG
1, 3-Di chl or obenzene 0.33-1.0 10, 000 10,000 0.663 UCL concentration is bel ow RG
1, 4- Di chl or obenzene 0.33-1.0 NA 13. 4 0. 703 UCL concentration is bel ow RG
Met hyl ene chl ori de 0.005-2.0 NA 1.86 1.88 UCL concentration is equivalent to RG
Met hyl et hyl ketone 0. 010-10 NA 742 4., 87 UCL concentration is bel ow RG
Phenol 0. 33 NA 16,500 0.176 UCL concentration is bel ow RG
Ant i nony 0. 06 ND (<12) 31.3 34.11 Sept enber 1993 soil sanpling confirns that
antinony is not present in surface soil. See Section
1.3.3.1
Cadmi um 0. 005 ND (<1) 14 1.82 UCL concentration is bel ow RG
Lead 0. 003- 10 10.4-19.4 55 12.3 UCL concentration is bel ow RG
Silver 0.01 ND (<2) 235 3.84 UCL concentration is bel ow RG
Zi nc 0.02 ND (<4) 15, 600 58. 16 UCL concentration is bel ow RG

NA=not avail able or not used for conparison

aUCL=arithnetic nean of concentrations plus two standard devi ations (95% confi dence | evel).



5.6.1.2 Soils

The summary of this determination is presented in Table 5-39. The UCL concentrations of two
constituents (berylliumand dieldrin) in the LF-04 soil sanples were above the renediation
goals. Berylliumwas detected in all ten sanples collected and the UCL concentration is above
the remedi ation goal of 1.5 ng/kg presented in Appendix B. Dieldrin was detected in eight of
ten sanpl es taken of surface soil sanples at LF-04. The resulting UCL concentration is 0.105
ng/ kg, which is above the remedi ation goal of 0.02 ng/kg as presented in Appendix B. Therefore
remedial action is required at LF-04 to address the health risks associated with berylliumand
dieldrin contami nation in surface sail

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

5.6.2 Fire Protection Training Area 1 (FT-03)
This section is based on infornmation discussed in Section 5.4.5 and Appendi x A 1.
5.6.1 G oundwat er

The summary of this determination is presented in Table 5-40. The UCL concentrations of al
chem cal s/ nmetal s, expect zinc, in the FT-03 groundwater sanples were bel ow the renediati on goal s
in Appendi x B

Zinc was detected in three sanples analyzed for this netal at concentrations from780 to 1,600
ug/L with a Ud concentration of 1,655 ug/L, which is not significantly above the groundwater
remedi ation goals for zinc. The elevated levels of zinc are attributed to well construction
materials and are not representative of groundwater quality at FT-03 and no unacceptable risks
are present under any scenario fcr this netal. This issue was discussed in the FS report.

5.6.2.2 Soils

The summary of this determination is presented in Table 5-41. The UCL concentration of al
chemcals/nmetals in the FT-03 soil sanples were bel ow the renediation goals in Appendi x B
except for antinony.

Three surface soil sanples were collected and anal yzed for VOCs, SVQCs, and prinary pol |l utant
netal s during confirnmatory sanpling conducted in Septenber 1993. The analytical results confirm
that the isolated detections of antinony in early 1989 were anal yti cal anonalies, and therefore
antinony is not a concern at this site

5.6.3 Northwest Drainage Ditch (SD 10)
5.6.3.1 G oundwat er

Goundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for SD 10
groundwat er do not require identification

5.6.3.2 Soils

The summary of this determination is presented in Table 5-42. The UCL concentrations of al
chem cal s/ nmetal s, except chloroform in the SD 10 soil sanples were bel ow the renediation goals
presented in Appendix B. Chloroformwas detected only in the 1986 AV Stage 2 boring sanpl es.
These 1986 data were not validated. Chloroformwas not detected during the 1989 confirmatory
sanpling that was initiated due to a wi de range of organic contam nants detected during the AV
sanpling activities. Based on the new data, the unvalidated 1986 data do not appear to
represent any chlorof ormcontam nation in the SD-10 soils, and renmedi ation of SD-10 soils to
nmeet renedi ation goals for chloroformis unwarranted.



Tabl e 5-42
Determ nati on of Renedial Action for Chemi cals of Potential Concern
SD-10 Soils
WIllianms Air Force Base

Range or Val ue of Backgr ound UCLa
Chem cal s of Potenti al Detection Limts Range or Val ue RG Concentration

Concern (my/ kg) (my/ kg) (rmy/ kg) (my/ kg) Basis for No Further Action
Acet one 0.01 NA 5,490 0.018 UCL concentration is bel ow RG
Bi s(2- et hyl hexyl ) pht hal ate 0.34-0.73 NA 22.9 5.89 UCL concentration is bel ow RG
Chl orof orm 0.005-1.0 NA 0.22 0.74 Data not representative; only detected in non-

val i dated 1986 sanpling round and not in
subsequent confirnmatory sanpling round in 1989

Met hyl ene chl ori de 0.005-1.0 NA 5.5 1.38 UCL concentration is bel ow RG
Phenol 0.001-0.73 NA 16, 500 0.171 UCL concentration is bel ow RG
Tol uene 0.005-2.0 NA 11, 000 0.85 UCL concentration is bel ow RG
Ant i nony 1.05-1.5 ND (<12) 31.3 6.1 UCL concentration is bel ow RG
Arsenic 2.0-3.0 2.3-4.3 78 1.7 UCL concentration is bel ow RG
Beryllium 0.01-2.0 1.0-1.6 1.0-1.6 0.95 UCL concentration is bel ow RG
Cadm um 0.4-2.0 ND (<1) 14.0 0.61 UCL concentration is bel ow RG
Chr om um 0.7-2.0 16.9-24.8 390 19 UCL concentration is bel ow RG
Copper 0.6-5.0 ND (<5) 2,900 1 UCL concentration is bel ow RG
Lead 1.0-4.0 10.4-19. 4 55 19 UCL concentration is bel ow RG
Mer cury 0.1-0.2 ND (<0.2) 23.5 0.08 UCL concentration is bel ow RG
N ckel 2.0-1.1 15.6-24.7 1, 600 16 UCL concentration is bel ow RG
Silver 0.7-3.0 ND (<2) 235 1.3 UCL concentration is bel ow RG
Zi nc 0.2-4.0 ND (<4) 15, 600 85. 21 UCL concentration is bel ow RG

NA=not avail able or not used for conparison
aUCL=arithnetic nmean of concentration plus two standard devi ations (95% confidence |evel).



5. 6.4 Radioactive Instrunentation Burial Area (RW11)

No further action is required at this site because a renoval action conpleted in Decenber 1992
elimnated the source of potential contam nation. Confirmatory soil sanpling and anal ysis has
verified that levels of radioactivity are wi thin background ranges. Goundwater at this site

was not nonitored because there was no indication or evidence of a pathway to groundwater from
suspect soils. Therefore, chemicals of potential concern for RW11 groundwater do not require
identification.

5.6.5 Pesticide Burial Area (DP-13)
5.6.5.1 G oundwat er

Goundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for DP-13
groundwat er do not require identification.

5.6.5.2 Soils

No further action is required at this site because a renoval action conpleted in May 1991 eli -
m nated the source of contam nation. Potential health risks renmaining at the site, quantified
during the risk assessnent and present in Table 5-31, are all within acceptable linmts.

5.6.6 Hazardous Materials Storage Area (AA-01)
5.6.6.1 G oundwat er

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for
SS-01 groundwater do not require identification.

5.6.6.2 Soils

The determ nation of chemcals requiring remedial action to neet renediation goals for this
site is presented in Table 5-43. The UCL concentrations of all chemcals/nmetals in the SS-01
soi|l sanples were bel ow the renediati on goals as presented in Appendix B. Therefore, renedial
action is not required at SS-01 to neet renediation goals, and no further action is required at
this site.

5.6.7 USTs at Building 789 (ST-05)

5.6.7.1 G oundwat er

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for
ST-05 groundwater do not require identification.

5.6.7.2 Soils

No further action is required at this site because a renoval action was conducted i n Decenber
1990 and confirmatory soil sanpling and anal ysis perforned in Septenber 1991 verified that all

residual health risks associated with this site are within acceptable limts. The residual
health risks were quantified during the risk assessnent and are presented in Table 5-33.



Chemi cal

of Potenti al

Concern

Acet one

Di - n-butyl pht hal ate

Di et hyl phthal ate

Et hyl bezene

Met hyl ene chl ori de

Xyl enes
Arsenic
Beryllium
Cadm um
Chr om um
Copper
Lead

N ckel

Sil ver

Zi nc

Det erm nati on of Renedi al

Range or Val ue of
Detection Limts

(my/ kg)

0.01-0.012

0.002-2.738

0.001-1. 369

0.01-1.0

0.01-1.0

0.01-2.0

2.0

0.01-1.0

0. 40- 67

0.7-2.0

0.60-5.0

0.6-4.0

2.0-8.0

0.70-2.0

0.2-4.0

NA=not avail able or not used for conparison
aUCL=arithnetic nmean of concentrations plus two standard devi ations (95% confidence |evel).

Tabl e 5-43

Backgr ound

Range or Val ue

(my/ kg)

NA

£ % 5 3

NA
2.3-4.3
1.0-1.6

ND (<1)

16.9-24.8

ND (<5)

10.4-19. 4

15.6-24.7

ND (<2)

ND (<4)

Action for Chemcals of Potential
SS-01 Soils
WIllians Air Force Base

RG
(my/ ng)

5, 490
2,330
22,000
4,940
32.4
85, 600
78
1.0-1.6
14.0
390
2,900
55
1, 600

235

15, 600

UCLa

Concentration

(my/ kg)
0. 0065
0.134
0. 089
0. 691
2.819
1.548

2.0

23
42
16
20

1.3

61.0

Concern

Basis for

s

5 bR P R E BB R B BB BB

No Further Action

concentration is bel ow RG

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

concentrati

on i

on i

on i

on i

on i

on i

on i

on i

on i

on i

on i

on i

on i

on i

bel ow RG
bel ow RG
bel ow RG
bel ow RG
bel ow RG
bel ow RG
wi t hin RG and background ranges
bel ow RG
bel ow RG
bel ow RG
bel ow RG
bel ow RG

bel ow RG

bel ow RG



5.6.8 USTs at Buiding 725 (ST-06)
5.6.8.1 G oundwat er

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for ST-06
groundwat er do not require identification

5.6.8.2 Soils

No further action is required at this site because a renoval action was conducted i n Decenber
1990 and confirmatory soil sanpling and anal ysis perforned in Septenber 1991 verified that al
residual health risks associated with this site are within acceptable linmts. The residua
health risks were quantified during the risk assessnment and are presented in Table 5-34.

5.6.9 USTs at Building 1086 (ST-07)
5.6.9.1 G oundwat er

G oundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for ST-07
groundwat er do not require identification

5.6.9.2 Soils

No further action is required at this site because a RCRA pardal closure action was perforned
in 1987 and confirmatory soil sanpling and anal ysis perforned in Septenber 1991 verified that
all residual health risks associated with the site are within acceptable limts. The residua
health risks were quantified during the risk assessnent and are presented in Table 5-35

5.6.10 USTs at Building 1085 (ST-08)

A RCRA partial closure action was perforned at this site resulting in recomendations that it
be considered as part of the Q)1 FS report.

5.6.10.1 G oundwat er

Goundwater at this site was not nonitored because there was no indication or evidence of a
pathway to groundwater from suspect soils. Therefore, chemcals of potential concern for ST-08
groundwat er do not require identification

5.6.10.2 Soils

The determ nation of chemcals requiring renedial action to neet renediation goals for this site
is presented in Table 5-44. The UCL concentrations of all chenmicals/netals in the ST-08 soi
sanpl es were bel ow the renmedi ati on goal s presented in Appendi x B except antinony. The renova
action perfornmed in 1990 elimnated the only significant exposure pathway identified during the
ri sk assessnment (incidental ingestion of soil) to potential receptors Therefore, renedial action
is not required at ST-08 to nmeet renediation goals, and no further action is required



Chem cal of Potenti al
Concern

Acet one

Benzoic acid

Benzyl al cohol

Bi s(2- et hyl hexyl ) pht hal ate
Chrysene

Di -n-butyl phthal ate

Di et hyl phthal ate

Met hyl ene chl ori de

4- Met hyl phenol

Phenant hr ene

Tet rachl or oet hene
Xyl enes

Ant i nony

Cadm um
Chr om um

Copper

Det erm nati on of Renedi al

Range or Val ue of
Detection Limts

(my/ kg)

0.01-6.3
1.6-1.9
0.33-0.39
0.33-0.39
0.33-0.39
0.33-0.39
0.33-0.39
0.005-3.1

0.33-9.9

0.33-0.39

0.005-3.1

0.005-3.1

12 - 15

1.0 - 2.0
2.0-3.0

5.0-8.0

Tabl e 5-44
Action for Chemcals of Potential Concern
ST-08 Soils
WIllianms Air Force Base
(Page 1 of 2)

Backgr ound UCLa
Range or Val ue RG Concentration
ny/ kg) (no/ kg) (ng/ kg)

NA 5, 490 0. 475
NA 110, 000 1. 079
NA 8, 240 0. 305
NA 22.9 1. 026
0.078-0. 64 34 0.283
NA 2,330 0.186
NA 22,000 0. 088
NA 75.8 0. 026
NA NA 3.368
0.048-0. 14 NA 0. 43
NA 12.6 0. 303
NA 110, 000 4.3
ND (<12) 31.3 43
ND (<1) 14.0 3.2
16.9-24.8 390 58
ND (<5. 0) 2,900 27

Basis for No Further Action

UCL concentration is bel ow RG

UCL concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow RG

concentration is bel ow RG

B p a8 b a b

concentration is bel ow RG

No toxicity information is available for
devel oping an action level for this conpound

No toxicity information is available for
devel oping an action level for this conpound

UCL concentration is bel ow RG

UCL concentration is bel ow RG

Anti mony cont ami nati on was renoved during
initial renoval action

UCL concentration is bel ow RG
UCL concentration is bel ow RG

UCL concentration is bel ow RG



Tabl e 5-44
(Page 2 of 2)

Range or Val ue of Backgr ound UCLa
Cheni cal of Potenti al Detection Limts Range or Val ue RG Concentration
Concern (mo/ kg) (my/ kg) (my/ kg) (ng/ kg) Basis for No Further Action
Lead 1.0 -2.0 10.4-19. 4 55 45 UCL concentration is bel ow RG
N ckel 8.0-10 15.6-24.7 1, 600 42 UCL concentration is bel ow RG
Zi nc 4.0-5.0 ND (<4) 15, 600 124 UCL concentration is bel ow RG
Cyani de 0.47 - 1.0 NA 1, 560 1.2 UCL concentration is bel ow RG

NA=not avail able or not used for conparison
aUCL=arithnetic nean of concentrations plus two standard devi ations (95% confi dence | evel).



6.0 Description of Alternatives

Under CERCLA, a process has been established to devel op, screen, and eval uate appropriate
remedi al alternatives. A wide range of cleanup options were considered for renedial action at
LF-04. Renedial alternatives were not devel oped for sites other than LF-04 because the Landfil
is the only site requiring renedial action

The initial process options considered during the prelimnary screening process are presented in
Figure 6-1. The process options were eval uated, and retained or elimnated fromfurther
consideration on the basis of technical feasibility. Figure 6-1 presents the rationale for

el imnating process options.

A second screening step was then perforned to evaluate the remaining process options on the
basis of inplenentability, effectiveness, and cost. The result of the screeni ng process was
intended to sel ect one representative process option for each technol ogy type for detailed

anal ysis. The secondary screening was a two-step process. First, the process options retained
fromprelimnary screening were ranked according to the previously nentioned three criteria to
elimnate those options that were obviously inappropriate. The resuls of this step are
presented in Figure 6-2. The process options that renmined after step one, shown in Table 6-1
were then subjected to a nore detail ed eval uati on based on the three criteria. After this

eval uation was conpleted, the following two alternatives for LF-04 surface soils were retained
for detailed analysis

. Alternative A - No action
. Alternative B - Institutional action and capping

These alternatives were devel oped based on site-specific needs and eval uated using the nine
criteria devel oped by EPA to address CERCLA requirenments. The evaluation criteria presented in
Figure 6-3 are used to determine the nost appropriate alternative. The follow ng sections
present detail ed descriptions of the two renedial alternatives for surface soils at LF-04.



CGener al
Response
Action

No Action

Institutional Action

Cont ai nnent

Renoval / Di sposal

Fi gure 6-1.

Initial

Process

Option

Assessment -

Techni cal
Technol ogy Type

N A N

I npl enentability

A

Deed Restrictions
Access Restrictions

Si gns

e Layer Cap

| nper mreabl e Layer Cap

Fenci ng,
Per neabl
Cappi ng
Per neabl
Cappi ng

e Layer Cap

| nper mreabl e Layer Cap

Soi | Fl ushi ng

Soi | Vapor Extraction

St eant Ai

r Stripping

Oxi dati on

In Situ Treat nent

Vitrification

I nor gani

c Stabilization

Radi o Frequency Heati ng

Bi or enedi ati on

Excavati on Conventi

onal Excavation

Non- RCRA Landfil |

Of-Site D sposal

RCRA Facility

On-Site Disposal Non- RCRA

Screeni ng of Technol ogi es and Process Options for Soil

Landfill

at LF-04

Comment s

Not an effective treatment for dieldrin.
receptor for flushing agent.

Not applicable for surface soil application or for
contami nants with | ow vapor pressure.

Not applicable for surface soil application or for
contami nants with | ow vapor pressures.

Not an effective treatnment for dieldrin or beryllium

No practi cal

Not applicable for organi c contam nants.
Not applicable for organi c contam nants.
Not an effective treatnent for beryllium

Berylliumis not biodegradabl e.

No such facility exists.



Process Option

CGener al Assessment -
Response Techni cal
Action Technol ogy Type I npl ementability Coment s
Excavati on Conventi onal Excavation
Physi cal Treat ment Soi | Washi ng
Oxi dat i on Not an effective treatment for dieldrin or beryllium

Chemi cal Treat nent

Phot ol ysi s Not an effective treatnent for dieldrin or beryllium
I nor gani c- Based Not applicable for organi c contam nants.
Stabilization
Vitrification Not applicable for organi c contam nants.
Renoval / Tr eat nent / Di sposal Ther mal Desorption

Thermal Treat ment
I ncineration
Land Farm ng Berylliumis not biodegradabl e.
Bi ot r eat ment
Soil Pile Berylliumis not biodegradabl e.
Non- RCRA Landfil |
O f-Site D sposal
RCRA Facility

Non- RCRA Landfil | No such facility exists.
On-Site D sposal

In Place Repl acenent
- Technol ogy or process option that has been screened out.

Figure 6-1(Cont). Initial Screening of Technol ogi es and Process Options for Soil at LF-04



Cener al

Response
Action

No Action

Institutional Action

Cont ai nnent

Renoval / D sposal

Renoval / Tr eat ment / Di sposal

Technol ogy Type
N A

Access Restrictions

Cappi ng

Excavati on

Of-Site D sposal

Excavati on

Physi cal Treat nment

Thermal Tr eat nent

Of-Site D sposal

O f-Site D sposal

Process Option Retained

Process Option

N A
Deed Restrictions
Fenci ng, Signs
Per meabl e Layer Cap
I nper meabl e Layer Cap
Conventional Excavation

Non- RCRA Landfil |

RCRA Facility

Conventional Excavation
Soi | Wasting

Thermal Desorption

I nci neration

Non- RCRA Landfil |

RCRA Facility

In Place Repl acenent

Figure 6-2. Secondary Screening of Technol ogi es and Process Options for Soil at LF-04

Institutional
| npl ementability

Easily I npl ement abl e
Easily I npl enentabl e
Easily I npl ement abl e
Easily I npl ement abl e
I npl enrent abl e

I npl enentable with Difficulty

Inpl enentable with Difficulty

I npl erentabl e but Soil is Not a

RCRA Wast e

I npl enentable with Difficulty
I mpl erentable with Difficulty
Inpl enentable with Difficulty
I npl emrentable with Difficulty
I npl enrent abl e

| npl enent abl e

I npl enentabl e with Moderate
Dfficulty

Ef fecti veness
in Meeting RACs

Not Effective
Sonewhat Effective
Sonewhat Effective
Not Effective

Ef fective

Very Effective

Sonmewhat Effective

Sonmewhat Effective

Very Effective

Effective

Sonmewhat Effective

Sonmewhat Effective

Sonmewhat Effective

Sonewhat Effective

Sonmewhat Effective

Cost
Low
Low
Low
Low to Moderate
Moder at e
Low

Low

Moder at e

H gh
H gh
H gh
H gh
Low
Moder at e

Low



Table 6-1

LF-04 Soil Alternatives for Inclusion in the Screeni ng Process
WIlliams Air Force Base

Al ternative Description
S-1 No action
S-2 Institutional action
S-3 Excavation and of f-site di sposal
S 4 Cappi ng
S-5 On-site incineration

S-6 Soi | washi ng



THRESHOLD CRI TERI A

OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

Requires the assessment of alternatives to determne how they will
provi de human health and environnmental protection fromthe risks
present at a site by elimnating, reducing or controlling the
hazardous material detected during the Remedial |nvestigation

PRI MARY BALANCI NG CRI TERI A

LONG TERM EFFECTI VENESS AND PERVANENCE

This criterion requires the evaluation of residua
risks remaining at a site after conpletion of the
remedi al action.

COVPLI ANCE W TH ARARs

Requires the assessnent of alternatives to
determ ne how they nmeet the requirements
under federal environmental |aws and state
environnental or facility siting | aws.

REDUCTI ON OF TOXICI TY, MOBILITY, AND VOLUMVE

This criterion addresses the statutory preference for selecting
renedi al actions that permanently and significantly reduce the
toxicity, nobility, or volume of hazardous substances at a site by
eval uating the extent to which this is achieved by each alternative

SHORT- TERM EFFECTI VENESS | MPLEMENTBI LI TY CosT

This criterion evaluates a renedial This criterion evaluates both the Under this criterion, capital costs,

alternative's inpact on hunan heal th and technical and administrative feasibility annual operation and mai nt enance

the environnent during inplenentation. of inplenenting an alternative including costs and the net present val ue of
the availabilltv of key services and capital &M costs are assessed for
material required during its inplenentation. each alternative

MODI FYI NG CRI TERI A

STATE ACCEPTANCE

This criterion addresses the statutory requirenent for
substantial and neani ngful state invol venent.

Eval uation of this criterion is conducted by U S. EPA and
addr essed duri ng devel opnent of the Record of Decision

Figure 6-3. Renedial Aternative Evaluation Criteria

COVWUNI TY ACCEPTANCE

This criterion assesses the comunity's apparent
preference for, or concerns about, the renedia
alternatives. This process is conducted by U S. EPA and
addressed during devel opnent of the Record of Decision



6.1 Alternative A - No Action
6.1.1 Major Conponents of the Renmedial Alternative

The no-action alternative is included in accordance with the NCP to serve as a baseline for
conparison with the other alternatives. This alternative would | eave approxi nately 59, 000 cubic
yards of contam nated surface soils and an undeterm ned vol une of buried landfill wastes in
place with no additional neans to prevent accidental exposure or erosion. Surface soils are
contam nated with dieldrin at concentrations of 0.0045 to 0.25 ng/kg and beryl|lium at
concentrations of 1.8 to 3.8 ng/kg. The alternative dose include annual soil nonitoring and

sem annual (every 6 nonths) groundwater nonitoring for specified chemcals of potential concern
and nmi ntenance of all associated nonitoring equi prent.

6. 1.2 Source Treatnent Conponent

The alternative incorporates no treatnent conponent that would result in a pernmanent reduction
of the toxicity or volune of contaminants in the surface soils

6. 1.3 Source Contai nment Conponent

This alternative incorporates no containnent that would restrict the migration of contam nants
fromthe surface soils

6. 1.4 G oundwater Conponent
The remedi al alternative does not incorporate a groundwater extraction and treatnent conponent.

The remedi al alternative does provide for institution of a 30-year groundwater nonitoring
programwi th data coll ected and anal yzed sem annually to ensure the protection of public health
and the environnent by confirmng that groundwater quality is not being adversely affected by
potential |leachate mgration fromthe landfill. A detection nonitoring programwll be
establ i shed in accordance with the requirenents of 40 Code of Federal Regul ations (CFR) 264.98
to anal yze for waste constituents and indicator paraneters to permt detection and nmeasurenent
of hazardous constituents in the uppernost aquifer at the point of conpliance. The chem cals of
potential concern at LF-04 will conprise the baseline list of hazardous constituents to be
nmonitored. Constituents nay be added to or renoved fromthis list in the renedia

desi gn/remedi al action (RD RA) phase

The groundwater nmonitoring programw |l utilize sanpling and anal ytical nethods that are
appropriate for groundwater sanpling and that accurately neasure the hazardous constituents in
groundwat er sanpl es. Because certain well construction materials (i.e., chrom umand nickel)
have been determned to produce anal ytical results not indicative of the contam nation at the
site, the sanpling nmethodol ogy will be assessed and nodified to ensure representative results

The groundwat er detection nonitoring programw |l conply with the requirements of 40 CFR
264.91-100, Subpart F. Sem annual groundwater nonitoring data and anal yses will be provided to
the regul atory agencies. The details of the groundwater mnonitoring program such as the point
of conpliance and the | ocation of conpliance and background nonitoring wells will be determ ned
during the RD RA phase.

6.1.5 General Conponents

No institutional controls will be utilized in the inplenentation of this alternative. Surface
soils at the landfill will be sanpled annually and anal yzed for chemi cals of potential concern

There are no inplenentation requirements of concern for this alternative

The initial risk in inplementing the renedial alternative is very | ow because no renedi al action
will be taken at the site that could create potential exposures.

The residual risk for this alternative is higher than for any other alternative because no
action will be taken to reduce or elimnate potential current or future exposures to surface and
subsurface soil contamination by containnent or treatnent. The |ack of any erosion control



nmeasures could potentially result in mgration of contam nants by w ndbl own fugitive dust or
stormwater runoff, and future exposures to buried landfill wastes. Long-term groundwater
nmonitoring is required to ensure that the buried landfill wastes left in place do not inpact
gr oundwat er .

6.1.6. Cost

The estinmated present worth cost for sem annual nonitoring and nai ntenance for 30 years and
5-year reassessnents i s $505,000. Annual operation and mai ntenance (O&M costs, primarily for
nmoni toring and mai nt enance, are $54,000. There are no initial capital costs.

6.2 Alternative B - Institutional Action and Cappi ng
6.2.1 Major Conponents of the Renmedial Alternative

The najor features of this alternative include: constructing a perneable cap over the

contam nated surface soils; installing an interceptor trench around the perineter of the capped
area; erecting a fence around the perinmeter of the interceptor trench; inplenenting | and-use
restrictions; and perform ng 30-year postclosure care, including landfill cover naintenance,
annual soil nonitoring and sem annual groundwater nonitoring for specified chem cals of
potential concern, and nmintenance of all necessary nonitoring equi pnent. The installation of
a cap will leave approximately 59,000 cubic yars of contam nated surface soils and an
undet erm ned vol une of buried landfill wastes in place and, therefore, involves no excavation
of contami nated surface soils. Surface soils are contamnated with dieldrin at concentrations
of 0.0045 to 0.25 ng/kg and berylliumat concentrations of 1.8 to 3.8 ng/kg.

6. 2.2 Source Treatnent Conponent

The alternative incorporates no treatnent conponent that would result in the pernmanent reduction
of the toxicity or volune of contami nants in surface soils.

6. 2.3 Source Contam nant Conponent

The contai nnent conponent of the remedial alternative consists of the landfill cap. The purpose
of the cap is to provide protection against human health risks associated with the site. The
chem cals of potential concern present in surface soils at concentrati ons above fina

renmedi ation goals are dieldrin and beryllium The cap addresses this health risk by elimnating
t he exposure pathways to potential receptors identified during the baseline risk assessnent:
dermal contact with soil, incidental ingestion of soil, and inhalation of fugitive dust.

The remedial alternative will conply with ARARs concerning cap design and construction as stated
in the follow ng requirenents presented in 40 CFR 263-. 310:

. Provide lin-termmnimzation of mgration of |iquids through the capped area

. Function with m ni mum nmai nt enance

. Pronot e surface drainage and mnimze erosion of abrasion of the cover

. Accommopdat e settling and subsidence so that the cover's integrity is nmaintained
. Restrict postclosure use of property as necessary to prevent damage to tle cover.
. Prevent run-on and runoff from damagi ng cover

. Provi de postcl osure care for 30 years, including |andfill cover naintenance,

annual soil nonitoring, sem annual groundwater nonitoring, and naintenance of
associ ated nonitoring equi pnent.

A prelimnary cap design proposed during the FSis presented in Figure 6-4. The cap design
consists of a layer of leveling fill, an additional 24-inch soil cover and finally a 12-inch
rubblized concrete layer. The initial application of fill would be installed to | evel the
surface of the landfill area, which is uneven due to subsidence of the buried wastes. The 24



inches of soil placed after the leveling fill would be graded to prevent erosion from stornmater
run-on and pronote drai nage of incident stormmater. The placenent of the rubblized concrete
woul d di scourage human intrusion and provide |ong-termprotection of the soil cover by

m nimzing erosion or abrasion of the soil cover, accommbdati ng settling and subsi dence wi t hout
conpromi sing the protective nature of the cap, and preventing stormwater runoff from danmagi ng
the soil cover. The proposed cap design would require mni mum nai ntenance. Al though the
proposed design will not minimze the mgration of liquids through the capped area due to its
pernmeabl e nature, this requirenent is not a significant consideration for this site because the
climate of the area is such that effective precipitation (precipitation that can reach the water
table) is negligible.

An interceptor trench would be constructed around the perineter of the landfill cap to aid in
the collection and proper routing of any stormmater runoff fromthe capped area

The landfill cap would be maintained for 30 years as required in 40 CFR 264. 310

The prelimnary cap design nay be nodified during the renedial design process, but any changes
nmust result in a design that conplies with the intent of the ARARs previously discussed

6. 2.4 G oundwat er Conponent

The remedi al alternative does not incorporate a groundwater extraction and treatnent conponent.
The RI/FS process determned that there were currently no chenmicals of potential concern in
groundwat er with concentrations in excess of final renediation goals. CQurrent potential health
ri sks associated with all exposure pathways were found to be within acceptable levels (ILCR | ess
than 1 x 10-6 and H less than 1).
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The remedi al alternative does provide for institution of a 30-year groundwater nonitoring
program wth data collected and anal yzed sem annually, to ensure the protection of public
health and the environnment by confirmng that groundwater quality is not being adversely
affected by potential |eachate mgration fromthe landfill. A detection nonitoring program
wi Il be established in accordance with the requirenents of 40 CFR 264.98 to anal yze for waste
constituents and indicator paraneters to pernmt detection and neasurenent of hazardous
constituents in the uppernost aquifer at the point of conpliance. The chemicals of potential
concern at LF-04 will conprise the baseline |ist of hazardous constituents to be nonitored.
Constituents nmay be added to or renoved fromthis list in the RO RA phase

The groundwater nmonitoring programw |l utilize sanpling and anal ytical nethods that are
appropriate for groundwater sanpling and that accurately neasure the hazardous constituents

in groundwat er sanples. Because certain well construction nmaterials (i.e., chromum and nickel)
have been determned to produce anal ytical results not indicative of the contam nation at the
site, the sanpling nmethodol ogy will be assessed and nodified to ensure representative

results

The groundwat er detection nonitoring programw |l conply with the requirements of 40 CFR
264.91-100, Subpart F. Sem annual groundwater nonitoring data and anal yses will be provided to
the regul atory agencies. The details of the groundwater nonitoring program such as the point
of conpliance and the | ocation of conpliance and background nonitoring wells, will be determ ned
during the RD PA phase.

6.2.5 General Conponents

The following institutional controls will be utilized as a part of the renedial alternative:

. A fence will be erected around the perineter of the landfill interceptor trench
and signs posted to notify potential |and users of the presence of the cap covering
the contam nated surface soils and buried landfill waste

. Land-use restrictions will be inplemented to protect the integrity of the |andfil

cover and the operation of the groundwater nonitor system



The najor inplenmentation concern for this alternative is the ability of the landfill area to
withstand the traffic fromthe heavy equi pnment used during cap construction. The landfill soils
have settled unevenly due to variable nature of the buried waste, and potential settling should
be monitored closely during renediation. Relocation of existing groundwater nonitoring wells
shoul d not be required, but they nay need to be protected during backfill placenent and cap
construction

The initial risk in inplementing the renedial alternative is | ow because soil or waste naterials
will not be excavated, and no treatnment is involved to generate air em ssions or other treatnent
residuals. The grading work will disturb surface soils with the potential to entrain and

di sperse contaminated soil particles into the air where workers coul d be exposed via inhalation
This risk can be reduced bhy:

. I npl erenti ng appropriate dust control neasures to mnimze dust enissions
. Trai ni ng renedi ati on workers
. Usi ng personal protection equi pnent for workers.

Al though the alternative does not result in permanent reductions in the volune or toxicity of
contami nation, the cap would elimnate the exposure pathways of concern and therefore all
current and future risks associated with the contam nated surface soils. The cap will reduce
the nobility of contaminants in surface soils and sone natural attenuation of the concentration
of organi c contam nants coul d occur over tine.

The inplementation of the cap would result in 59,000 cubic yards of contam nated surface soi

and an undeterm ned volune of buried lantlfill wastes remaining in place. The fate and
transport analysis presented in Section 4.2.2.1 concludes that given the depth to groundwater
the climate in the area, and the concentration and i mmbile nature of the contam nants, it would
be virtually inpossible for the contam nation in the surface soils to affect groundwater
quality. Goundwater quality could be affected by potential |eachate fromthe buried | andfil
wastes, which is the principal residual risk associated with Alternative B. This residual risk
woul d be addressed by the institution of a |long-term groundwater nonitoring program The
groundwat er nonitoring programwoul d provi de the necessary protection for human health and the
envi ronnent by detecting contam nation and permtting remedial action before potential receptors
woul d be exposed.

The alternative and all its conponents will be reviewed every 5 years as required under CERCLA
to ensure protection of public health and the environnent.

6.2.6 Cost

The estinmated present net worth cost of this alternative is $3.25 mllion. The initia
construction cost represents $2.77 mllion of this total, with the renaining cost contributed by
5-year reviews of contami nant |evels and periodic cap naintenance. The alternative includes

sem annual groundwat er nonitoring and mai ntenance of all associated equi pment. The annual O8M
costs are estinmated to be approxi mately $50,000. The cap construction is estimated to require 6
nonths to conpl ete.

7.0 Conparative Analysis of Alternatives

The final phase in the evaluation of renedial alternatives involves a conparison of the various
alternatives. The advantages and di sadvantages of each alternative are reviewed relative to
each of the nine EPA evaluation criteria presented in Figure 6-3. The follow ng sections
present the eval uation process for the Landfill (L1-04). None of the renmaining nine sites in
QU1 require renedial action, and therefore, are not discussed in this section. For each

eval uation criterion discussed, the apparent best alternative is identified first. Table 7-1
summari zes the results of the renedial alternative evaluation process for LF-04.



Table 7-1

Conpari son of deanup Alternatives
WIllianms Ar Force Base

Al ternative

Overall Protection of Human
Heal th and the Environnent

Conpl i ance with ARARs

Long- Term Ef f ecti veness and
Per manence

Reduces Toxicity, Mbility, or
Vol urre

Short - Term Ef fecti veness
I npl ementability

Cost (Present Wrth)

St at e Accept ance
Conmmuni ty Accept ance

Esti mat ed Renedi al Duration
(Years)

M- MIllion

A No Action

Not protective

Not applicabl e

Not a pernanent sol ution

No reduction

Not effective
Most i npl ement abl e
$0.51 M

Accept abl e

Accept abl e

> 100

Institutional Actions and
Cappi ng

Protective -
provi des barrier

Conpl i es

Achi eves a pernanent and
effective solution

Reduces nobility - Toxicity
and vol une are not affected

Ef fective

Easily | npl enmentabl e
$3.32 M

Accept abl e
Accept abl e

> 30



7.1 Overall Protection of Human Health and the Environnent

Alternative B will be protective of human health and the environment. The alternative will
provide a barrier against exposure to contam nated surface soils and would Iimt the potentia
for excavation or other soil disturbance activities that could result in receptors contacting
surface soils and buried landfill wastes. 1In addition, the rubblized concrete |ayer woul d be
difficult for hunmans to navigate and woul d al so di scourage intrusion

Alternative Awll not control exposure to the contam nated surface soil or reduce the potentia
human health risk associated with exposure. In fact, the potential for exposure to the buried
landfill wastes or fugitive dust could increase due to natural erosion processes. Mgration of
the contam nants fromsurface soil to surface water via infiltration could adversely affect
surroundi ng surface soils or water quality.

7.2 Conpliance with Potential ARARs
Alternative Bwll neet all location- and action-specific ARARs listed in Appendix C.

EPA does not consider Alternative Ato be a "renedial action" because no action is being taken
Therefore, the requirenents of CERCLA Section 121 concerning ARARs do not apply, and ARARs are
not identified. This alternative will only be evaluated to determine if it is protective of
human heal th and the environnent.

7.3 Long-Term Ef fecti veness and Per nanence

Alternative B will provide |long-tenn protection if the cap is naintained periodically and if
nmeans are taken to avoi d damage or renoval of the cap. This alternative would restrict future
property use and devel opnent, but even if the contam nated surface soils were renoved, this area
woul d remain restricted due to buried landfill wastes. Because the contam nation would not be
renmoved or treated, there would be continuing potential liability because surface soil exposure
coul d occur.

Alternative A does not provide controls for reducing potential exposure to contam nants or

| ong-term nmanagenent neasures. Renedial action objectives (RAO nay eventual ly be net for
dieldrin due to natural contam nant attenuation processes; however, no such natural attenuation
woul d occur for beryllium The potential for exposure to contam nation could increase over tine
because surface contam nants could be transported by the wind as fugitive dust, and soil erosion
could result in exposing buried landfill wastes.

7.4 Reduction of Toxicity, Mbility, or Volune through Treat nment

Alternative B will not reduce toxicity or volume of the chenmicals of potential concern because
treatnent is not acconplished. However, the cap would retard the nobility of the contam nation
in the surface soils. Mnor reductions in the mass of some organic surface contam nation may
occur over tinme through natural attenuation process.

Alternative Awll not reduce the toxicity, nmobility, or volume of contam nated surface soil.
M nor reductions in the mass of some organi ¢ surface contam nati on nay occur over tine
t hrough natural attenuation processes

7.5 Short-Term Effectiveness

There will be no additional short-termrisk posed to the general public, workers, or the
environnent as a result of pursing Alternative A

Alternative B could be designed and installed within 6 nonths of initiating construction. R sks
to workers would be conparable to those normally encountered during construction activities;
however, there could be additional increased risk to workers frominhalation of fugitive dust,
incidental ingestion, or dermal contact with the contam nated soils. Dust control should be
enpl oyed to further reduce worker exposure to fugitive dusts. Inplenentation risks to the
general public or the environnent during construction would be negligible because excavation of
contam nated surface soil would not be required. Traffic activity on top of LF-04 should be
nore controlled to prevent the equipnent required for backfill and cap construction activities



fromexposing buried landfill wastes due to further differential settling.

7.6 Inplementability

There will be no inplenentability concerns for Alternative A

No special techniques, nmaterials, or services would be required to inplenent Alternative B. The

cap could be extended in the future if it were determ ned that contam nant concentrations
exceeded renedi al goals beyond the initial area of the cap. Provisions for the addition of fill

soil are necessary due to the variable terrain at LF-O4 to bring the landfill up to grade for
proper runoff prior to installation of the cap. The rubblized concrete would be furnished from
the Hardfill Area on the Base, an area used for storage of disnmantled runway building nmaterials.

A portion of this material would be used on top of the soil cover to provide erosion control and
to prevent intrusion

7.7 Cost

The cost of the Alternative A consists of sem annual nonitoring of surface soil and groundwater
contami nant |evels, plus a reassessnent of conditions every 5 years. The estimated present
worth cost is $505,000. There are no initial capital costs, but the annual O&M costs are
approxi mat el y $54, 000

The projected present worth cost of Alternative Bis $3.25 mllion. The initial construction
cost represents approximately $2.77 mllion of this total, with the renaining cost contributed
by 5-year reviews of contami nant |evels and periodic cap nmaintenance. This alternative also

i ncl udes sem annual groundwater nonitoring. The annual O8M costs are $50, 600

A cost estinate summary is presented in Table 7-2. Detailed estimates are presented i n Appendi x
D of this docunent.

7.8 State Acceptance

Upon signing of this Q)1 ROD, the State of Arizona concurs with tbe selected renedies for QJ1
sites

7.9 Comunity Acceptance
Based on the level and type of continents received fromthe public concerning the preferred

remedy for QU1 sites, the public concurs with the selected renedies for Q)1 sites. Chapter
11.0 contains further information concerning coments received fromthe comunity.



Not e:

Table 7-2

Summary of Renedial Aternative Cost Estinates
WIlliams Air Force Base

Cost Conponent ﬁlo Action
Soi | Action
1. Capital costs $0
2. Annual operating and nai nt enance $53, 600
costs (&M
3. Present worth of Q&M $505, 300
Total Present Worth $505, 300

Cappi ng

$2, 839, 400

$50, 600

$477, 000

$3, 316, 400

A 10% di scount rate and 30 years was used to calculate all O&%M present worth val ues.



8.0 Sel ected Renedy

The selected remedy for LF-04 is Alternative B - Institutional Actions and Capping. The specific
conmponents of this alternative are presented in Section 6.2 and are further described in this
section

Alternative B satisfies the two threshold criteria, overall protection of human health and the
envi ronnent and conpliance with ARARs, and provi des the best bal ance of the nine eval uation
criteria presented in Figure 6-3. The selected remedy will provide the greatest |evel of
effectiveness that is technically and econonmically feasible. The criterion of protection of
human health and the environnent is appropriately balanced with both effectiveness and

t echni cal / economic feasibility.

Residual risk fromthis selected alternative, although qualitively addressed in this ROD in
Sections 6.0 and 7.0, will be addressed quantitatively in the conprehensive baseline risk
assessnent for the entire Base

8.1 Major Conponents of the Sel ected Renmedy

The nmaj or conponents of the selected renedy to be inplenented at LF-04 include the foll ow ng:

. Installing a perneabl e cap over the contam nated surface soils

. Installing a interceptor trench around the perineter of the capped area

. Erecting a fence around the perineter of the interceptor trench

. I mposing | and-use restrictions to protect the integrity of the landfill cover and

the operation of the groundwater nonitoring system

. Perform ng postclosure care for 30 years, including landfill cover nmaintenance
annual soil nonitoring, sem annual (every 6 nonths) groundwater nonitoring, and
peri odi ¢ mai ntenance of nonitoring equi prent.

Addi tional details about the selected renedy are presented in Sections 6.2 to 6.2.6.

Remedi al action is required at the site due to presence of dieldrin and berylliumin LF-04
surface soils at concentrations in excess of renediation goals. The cap will be constructed
over the contami nated surface soils at LF-04 to elimnate the potential pathways for exposure to
contami nants and thereby reduce the health risks associated with the site to acceptable levels
(H less than 1 and ILCR less than 10-6). Existing conditions at the site have been determ ned
to pose an excess lifetine cancer risk of 2.03 x 10-5 fromcurrent and future exposures to
contami nated surface soils. The two significant exposure pathways are dernal contact with
contam nated soil and incidental ingestion of contam nated soil. Al though the renedy does not
permanently reduce the volume or toxicity of the contam nation, it acconplishes the primry
remedi ati on goal of overall protection of human health and the environment by providing a
barrier between the contam nati on nedia and any potential human or environnmental receptors. The
remedy also limts the potential for mgration of the contam nation through soil erosion

Al t hough the renedy does not nitigate the potential mgration of dieldrin fromsurface soils to
groundwat er, contam nant fate and transport cal culations indicate that the surface contam nation
will not result in contam nation concentrations in groundwater that would raise the health risks
to unacceptable |evels

A prelimnary cap design has been proposed and is presented in Figure 6-4. The cap design
invol ves the follow ng features:

. A bottomlayer of fill to level the landfill surface
. A 24-inch layer of soil graded to control stormaater runoff
. A layer of rubblized concrete to discourage human intrusion and provide |ong-

termprotection for the soil cover



Ainterceptor trench will be constructed around the perineter of the cap to aid in the
coll ection and proper routing of stormmater runoff.

The institutional controls utilized by the remedy involve erecting a fence around the perineter

of the landfill and interceptor trench, and posting signs to notify potential |and users of the
presence of the cap covering the contam nated surface soils. In addition, |and-use restrictions
will be inplemented to protect the integrity of the landfill cover and the operation of the

groundwat er nonitoring system

Installation of the cap over the landfill with the contam nated surface soils in place requires
that the renedy provide for |ong-term postclosure care, including cap naintenance and
groundwat er nmonitoring. Al postclosure activities will be conducted for a period of 30 years
after the inplenentation of the renedy

The remedy provides for institution of a 30-year groundwater nonitoring program with data

coll ected and anal yzed semi annually, to ensure protection of public health and the environnent
by confirm ng that groundwater quality is not being adversely affected by potential mgration of
landfill leachate. A detection nonitoring programw || be established in accordance with the
requirenents of 40 CFR 264.98 to anal yze for waste constituents and indicator paraneters to
permt detection and neasurenent of hazardous constituents in the uppernost aquifer at the point
of conpliance. The specified chenmicals of potential concern at LF-04 will conprise the baseline
list of constituents to be nonitored.

The groundwater nmonitoring programw |l utilize sanpling and anal ytical nethods that are
appropriate for groundwater sanpling and that accurately neasure the hazardous constituents in
groundwat er sanples. Because certain well construction materials (ie., chrom um and nickel)
have been determ ned to produce anal ytical results not indicative of the contam nation at the
site, the sanpling nmethodol ogy will be assessed and nodified to ensure representative results

The groundwat er detection nonitoring programw ll conply with the requirements of 40 CFR
264.91-100 Subpart F. Goundwater nonitoring data and anal yses will be provided to the

regul atory agencies on a sem annual basis. The details of the groundwater nonitoring program
such as the point of conpliance and the |ocation of conpliance and background nonitoring wells
wi Il be determned during the R RA phase.

Post cl osure care woul d al so include annual sanpling and anal ysis of stormmater runoff for
pesticides and priority pollutant netals, and routine naintenance of the landfill cap to ensure
its integrity.

The landfill remedy will be subject to review every 5 years as required under CERLA to ensure
protection of public health and the environnent.

8.2 Inplenentation Concerns

Prior to inplenentation of the remedy, consideration should be given to dust control neasures
that would minimze the potential entrainnent and di spersion of contam nated soil particles into
the air. This procedure is inportant to reduce the potential for exposure to contaminated soils
for renediation workers. Dust control neasures described in EPA gui dance docunent "Dust Contro
at Hazardous Waste Sites" (EPA/540/2-85/003, 1985) should be reviewed and used where

appropri ate.

Due to uneven settling of waste fill areas, another consideration is the capacity of these areas
to withstand traffic fromtbe heavy equi pnent used during the construction of the cap. The
potential settling of these fill areas should be carefully considered when desi gning the cap and
al so should be nonitored closely during site work.

8.3 Cost

Primary cost estimates for the selected renedy are presented in Appendix D. Capital costs for
capping are broken into direct and indirect costs. Direct costs include allowances for site
preparation, cap construction, drainage ditch construction and fencing. Direct capital costs
are estinmated to be $2.15 mllion. Indirect capital costs such as engineering, permts,

startup, and contingency are estimated to total $0.69 mllion. The total installed cost for the



remedy is approximately $2.84 mllion

Annual &M expenses for the renedy are estinmated to be approxi nately $51,000. This includes
al l owances for itenms such as sem annual groundwater sanpling, cap mai ntenance, 5-year periodic
site review, and a contingency factor

The total net present worth cost for the selected renedy is approximately $3.32 nillion based on
an interest rate of 10 percent and 30 years of operation, naintenance, and nonitoring

Sone changes nmay be nade to the selected renedy during the renedial design and construction
process. Such changes, in general, reflect nodifications fromthe engi neeri ng design process

9.0 Statutory Determ nations

Under Section 121 of CERCLA, the selected renedy nmust be protective of human health and the
environnent and nust conply with all ARARs.

The sel ected renmedy al so nust be cost-effective and utilize permanent solutions and alternative
treatnment technol ogies to the nmaxi mum extent practicable. Renedies that enploy treatnent that
permanently and significantly reduce the volune, toxicity, or nobility of hazardous wastes as a
maj or part of the renedy are preferable. How the selected renedy neets these requirenents is
di scussed in this chapter

The State of Arizona and the comunities surrounding WIllians AFB were involved in the

determ nation of the selected renedy. The state was represented in the process by ADEQ and
ADWR, both of whomare parties to the FFA. They have been intrinsically involved in the revi ew
and approval of all docunents and deci sions concerning the various stages of the renedi al
process, including all work plans, RI/FS reports, proposed plans, and RODs.

The comunities surrounding WIlians AFB have been involved in the decision-nmaking process
through the TRC, the Restoration Advisory Board (RAB), and through public neetings and comment
peri ods on proposed renedies and renoval actions. Chapter 11.0 of this docunent addresses the
communi ties' involvenent in nore depth

The sel ected renmedy represents the best bal ance anong alternatives with respect to pertinent
criteria, given the scope of this action

9.1 Protection of Human Health and the Environnent

The sel ected renmedy protects human health and the environment by providing a barrier against
exposure to surface soils and by limting the potential for excavation, erosion, or other soi
di sturbance activities that could result in receptors contacting surface soils and buried
landfill wastes. In addition, the rubblized concrete |ayer will discourage intrusion, yet
provide habitats for aninal |life in the area. No adverse effects as a result of potentia
cross-nedia transfers are expected. Control of fugitive dust enissions during construction of
the cap will adequately control any potential exposure risk fromthat activity.

A cap will not directly reduce concentrations of contam nants in surface soils, but natura
attentuation is a possibility. The selected remedy will prevents exposure by elimnating the
exposure pathway to surface soils. Because the renediation goals are intended to be protective
of human health and the environment, the magnitude of residual risk fromexposure to surface
soils will be reduced fromthose | evels presented in the baseline risk assessnent for present
and future land use (Table 5-32) to acceptable |evels

9.2 Attai nnent of ARARs

The selected renmedy will achieve all ARARs for the groundwater, soils, and air em ssions. These
ARARs are presented in detail in Appendix C

9.3 Cost Effectiveness

The sel ected renmedy (Alternative B) was evaluated for cost effectiveness against Alternative A
Al t hough the sel ected renedy (capping) is nore expensive than the no-action alternative, the



no-action alternative is not protective of human health and the environnent because of
unacceptable risk. The renedy will provide effectiveness proportion to the cost of the renedy
give the &M and present worth cost for the protection of human health and the environnent.

9.4 Wilization of Permanent Solutions and Alternative Treatnent Technol ogi es
or Resource Recovery Technol ogi es to the Maxi num Extent Possible

The sel ected renedy is the design concept that best represents the bal ance anong alternatives
with respect to the pertinent criteria, especially the balancing criteria of inplenentability,
short-termeffectiveness, and cost. Contaminants will be pernmanently renoved from an exposure

pathway by capping the landfill. The selected renedy did not utilize treatment because
treatnment of surface soils at the landfill is not practical due to potential exposure of buried
landfill wastes. Excavation in relation to a remedy was elimnated fromconsideration during

the eval uation of alternatives.
Resources will be conserved to the maxi mum extent possible using the sel ected renedy.
9.5 Preference for Treatnent as a Principal El enent

The requirenent that treatnment be a principal element of the renedy is not satisfied because the
size of the landfill, the fact that there are no on-site hot spots that represent the ngjor
sources of contamination, and the fact that the contami nated surface soils cover buried | andfil
wastes preclude a renedy in which contam nants coul d be excavated and treated effectively.
However, the selected renmedy does utilize a technology that isolates the comunity and the
environnent fromexposure to contami nants. This operable unit action is consistent wth planned
future Basew de actions and devel opnent to the extent possible

10. 0 Docunentati on of Significant Changes

The Proposed Plan for QU1 was rel eased for public comment on January 28, 1994. The QJ1
Proposed Plan identified the capping alternative for the LAnfill; the no-action alternative for
sites FT-03, SD-10, SS-01; and the no further action alternative for sites RW11, DP-13, ST-05
ST-06, ST-07, and ST-08. The Air Force, EPA, and the State reviewed all witten and verba
comrents submtted during the public comrent period. Upon review of these conments, the Ar
Force, EPA, and the State determined that no significant changes to the renedy, as it was
originally identified in the Proposed Plan, were necessary.

11. 0 Responsi veness Sunmary
11.1 Qvervi ew

The USAF published the Final Pnposed Plan for cleanup of the OQJ1 sites at Wllians AFB in
January 1994. There were two public coment periods on the Proposed Plan, one begi nning Cctober
6, 1993 and extendi ng through Novenber 5, 1993, and one begi nning January 28, 1994 and extendi ng
t hrough February 28, 1994. Two public neetings were held at the Mesa Rendezvous Center to
present the plan to the public, one on Cctober 14, 1993 and one on February 10, 1994. The
reason for the second public nmeeting and comment period was that, at the tine of the first
neeting, additional investigations of the groundwater at the Landfill (LF-04) were stil

required for the Air Force to verify that the recomrendation for no further action for
groundwat er renedi ation at LF-04 was appropriate. Those investigations confirmed that no
further action for the groundwater at LF-04 is warranted. G oundwater nonitoring will continue
to be perforned in conjunction with any renedial action to ensure that the groundwater beneath
LF-04 is not inpacted. The preferred remedial alternative specified herein involves capping the
soils of LF-04. No other OJ1 site requires further action

Both nmeetings with the public were sparsely attended, with fewer than 20 nenbers of the
community presence. The panel was able to satisfy the nenbers of the community with the
responses given to questions asked at the neetings. The general tone of both neetings seened to
indicate that the menbers of the community attending the neeting were in favor of the proposed

r ermredy.

These sections foll ow



. Background on comunity invol venent
. Summary of comments received during the public comrent period and USAF responses
. Community relations activities at WIlians AFB

11. 2 Background on Conmmunity invol venent

To date, the level of community interest and concern can be characterized as | ow regarding QU1
in particular, and environnental cleanup in general, at Wllians AFB. In contrast, the

Sept enber 1993 closure of the Base generated great interest and sparked debate in the
surroundi ng communi ti es regarding Base reuse. This debate created an indirect interest on

what effect, if any, the environmental contam nation at the Base will have on future use or
transfer of Base property. The local press has intermttently published articles regardi ng Base
environnental activities and their potential inpact on the area without arousing any significant
controversy. Wngs, the Base newspaper, has given coverage to the Base cl eanup. Especially
noteworthy were the articles in the 1992 Earth Day edition

11. 3 Summary of Comments Received During the Public Comment Period and USAF Responses

The first public comrent period on the proposed plan for cleanup of Q)1 was held from Cct ober 6
to Novenber 5, 1993. Comments received during this comment period are summari zed bel ow.

Questions received at the First Public Meeting

Question 1: Was the cost of the future use of the land that enconpasses the |andfil
used in your estinmate of the proposed renedial action?

Answer : No. That was not factored into the cost estimate.
Question 2: WII the land be pernmanency unavail able for future use?
Answer : It will be unavailable for use and will be kept in the Air Force inventory

probably for the next 50 years.

Question 3: How does the proposed cap affect the reuse of the area?

Answer : It will not affect the reuse of the area at all. The landfill wll not be
designated for reuse and it will be fenced off with a pernmeabl e cap pl aced
on top of it and an interceptor ditch placed around it.

Comments received by letter

The followi ng comments were received in a letter fromthe WIIlians Redevel opnment Partnership on
Cct ober 26, 1993

Comrent  1: The Proposed Plan indicates the Air Force has selected the no action
alternative for nine of the ten sites within Q)1. The Proposed Pl an
elimnates these sites fromfurther consideration due to the conpletion of
past renoval actions and the determi nation that these sites do not pose
unacceptabl e risks to human health or the environnent. However, sone of
the sites contain subsurface soil contam nation at various |evels.

For instance, sites ST-05, ST-07, and ST-08 (UST sites) contain |evels of
petrol eum constituents at |evels exceedi ng soil cleanup guidance |evels
recommended ended by the ADEQ UST program Under the UST program

ADEQ woul d normally require that the site be cleaned up to suggested

| evel s before they would close the site. Under CERCLA, the Air Force

has | ooked at exposure to the surface soils for purposes of risk assessnent
and determ ned no unacceptable risk to human health or the environnent

exi sts. However, the risk assessment does not take into account the reuse
actions that nmay include exposure to workers during excavation of these



areas for construction of new facilities. The risk assessnment al so does not
consider the analytical results for TPH or BFH because they are not
particular constituents |ike benzene or tol uene.

The 1 GA Group has several questions regarding these situations. Has the
Air Force considered the effects on workers due to exposure to the
subsurface soils during construction that may occur as part of reuse? WII
the Air Force clean up the contam nation if the reuse groups determ ne the
affected areas are needed for construction of new facilities? Finally, why
is the Air Force allowed to | eave contanination at UST sites in the
subsurface soils at |levels that exceed recommended UST cl eanup | evel s?

If the Air Force does not renediate the contamination, the property cannot
be considered cl ean under CERFA for transfer by deed. The | GA G oup
requests the Air Force and the regul atory agenci es consider inplenenting a
cl eanup action for the UST sites in accordance with the ADEQ gui deli nes.

QG her UST sites on Wllians AFB and at other private and public facilities
are required to nmeet those levels since they are being cl osed under the
ADEQ UST conpliance program The UST cl eanup guidelines, while not

consi dered ARARS under the National Contingency Plan (NCP), are

designated as "To Be Considered" criteria. Under OJ2, the Air Force
accepted Arizona Health Based Quidance Levels (HBGA.) as cl eanup

standards even though they only neet the "To Be Considered" criteria

The 1 GA Group believes the UST cl eanup guidelines should be treated the
sanme as the HBGLs in QU2 were to be consistent.

Response: Based on this comment, the Air Force considered the effect of subsurface
contam nants on a construction worker, in addition to the origina

occupational and residential scenarios presented in the Q)1 R, for the
UST sites. The results for the construction worker are presented in the
Final Feasibility Study for QJ 1 and Final Renedial |nvestigation Report
Addendum for QU-1. The risk assessment determned that there were no
unaccept abl e risks for any scenario fromcontam nants at these sites
Based on that evaluation, no additional action is required at the UST sites
(ST-05, ST-06, ST-07, and ST 08) for reuse to proceed. After the QU1
ROD is finalized, all OJ)1 sites, except for the landfill, will be categorized
as areas where all renedial actions have been conpleted to protect public
health and the environment (Category 4). Under Section 120(h)(3) of
CERCLA, Category 4 areas can be transferred

A risk assessnment conducted accordi ng to EPA guidelines does not provide
for quantitative evaluation of risk from TPH and HBFH, or ot her

anal ytical test methods that neasure a group of conpounds. The risk
assessnent process, however, does allow for quantification of risk due to
i ndi vidual constituents of those anal yses, such as benzene and tol uene

Ri sk were therefore calculated for Q)1 sites for the individua
constituents where these were anal yzed. The risk assessnent performed for
QU1 did not find unacceptable risks to human health and the environnent
fromthese conpounds

The ADEQ UST cl eanup gui dance levels referred to by the | GA G oup

were addressed during the establishnment of the renedial goals for QU1
through the eval uation of applicable or relevant and appropnate (ARAR)
criteria or other criteria to be considered (TBC). It was agreed by the
parties to the FFA that the ADEQ UST criteria are not applicable as

ARARs or TBCs because they are only applicable to the Arizona UST
program which is outside the jurisdiction of CERCLA. The |levels sel ected
during the renedial goal process are protective of human health and the
environment. Only criteria listed as ARARs or TBCs have been eval uat ed
in the remedi al goal selection process. Both federal and state regulatory
agenci es have approved the renedial goal |evel selected by the Air Force
for QU1 sites.

Comrent  2: The Proposed Plan selects a no further action alternative for the Pesticide



Response:

Coment  3:

Response:

Burial Area (DP-13) based upon the renoval action taken by the Air Force
in 1991. 1In the Renedial Investigation Report for Qperable Unit 1, the
description of the investigation nethods indicates three buried drums were
detected west of the perimeter of the designated burial area and were
renoved. However, it does not indicate whether the Air Force continued
investigation to determne if any additional druns were buried west of the
desi gnated area even though tne nagnetoneter survey indicated the

original boundary was incorrect. |If this additional survey work was
conpleted, it needs to be docunented. |If not, can the Air Force guarantee
that all the buried druns have been identified and renoved fromthis area?
If the Air Force cannot guarantee all buried druns have been renoved, the
I GA Group requests the Air Force continue investigation of the site unti
such a guarantee can be nmade

As the investigation of DP-13 was being conpleted in accordance with the
approved | npl enentati on Plan, druns were detected north and west of DP-

13. Avrevised Figure 2-10 has been included in the final Q)1 ROD to
accurately depict the extent of the nagnetoneter survey, which did extend
beyond all nmgnetic anomalies detected. No further survey is therefore
required or anticipated. An EE/CA was also witten, coordinated, and
approved by all Parties. It specified tAc actions to renove all drums from
this site. There was also a public notification placed in the |oca
newspaper regarding that EE/ CA and intended renoval action. No

coments were nade or concerns raised regardi ng an extension of the
investigation or the extent of the renoval action. The renobval action was
taken in accordance with the EE/ CA and all drunms were renoved. Since

the Air Force has conplied with all plans and renoved all buried druns,
this action is considered conplete. The purpose of the IRPis to identify
and investigate all possible contam nated areas which the Air Force has
done in accordance with approved plans. Further actions are therefore

j udged unnecessary.

The selected action for the Landfill (LF-04) is described as a rubblized
concrete and soil cover to protect LF-04 fromerosion. This type of cover
will not allow for reuse of the land for any purpose. However, other
landfills in the United States have received vegetative covers that allow for
the reuse of the land for recreational purposes, such as parks or basebal
dianonds. In addition, the proposed cover will not be aesthetically

pl easing. Therefore, the community reuse groups nay have trouble

devel oping the land around the site for commercial use. The Air Force
shoul d consider the long termeffects if this action on the reuse of the
Base. The IGA Group requests the Air Force and regul atory agencies
consider the use of a cap that would allow for reuse of the land in sane
fashion such as a park or a parking lot but is still protective of hunan
health and the environnent.

Due to the unknown nature of the buried waste at the Landfill and the
unknown stability of the trenches used to create the Landfill, reuse of this
land in the manner suggested woul d not be the nost protective renedy for
human heal th and the environnment. The cover chosen for the Landfill was
revi ewed and accepted by all Technical Wrking Goup (TW5 and TRC

menbers. |t was designed to discourage intrusion and not be aesthetically
pl easing. These factors in conjunction with the fence which will surround
the Landfill will be further protective of human health and the environnent
by di scouraging entry onto the site by juveniles and adults. A nodification
to the proposed final renmedy for the landfill does not appear to be prudent
at this tine.

The second public comment period on the proposed plan for cleanup of QU1 was held from January
28, 1993 to February 28, 1994. Comments received during this comrent period are sumari zed

bel ow.

Questions received at the Second Public Meeting



Question 1: What is the direction and speed of flow of the groundwater at the landfill?

Answer : The direction, as indicated on the slide, is generally west to east and the
speed is 10-4 centinmeters per second.

Question 2: Is there a chance of groundwater at the Landfill being contam nated by
contam nants fromoff Base?

Answer : To this date, a well installed upgradient of the landfill has only had
sanpl es taken in which no contaninati on was det ect ed.

Question 3: Can groundwater from OJ 1 contam nate other areas?

Answer : The QU1 groundwater will not contaminate other areas. The Air Force's
sem annual nonitoring programwi |l continue for 30 years under the OJ1
Record of Decision and part of that nonitoring programinvol ves anal ysis
of those results to determ ne what is happening on a continuing basis.

11.4 Community Relations Activities at WIlianms AFB

Community relations activities at WIlianms AFB have been guided by a witten Community Rel ations
Plan. Design of the site-specific comunity relations plan was driven by the | evel and types of
concern expressed by | ocal conmmunity menbers in one-on-one interviews conducted in Novenber
1989.

An information repository containing correspondence, fact sheets, and other pertinent docunents,
such as the Community Rel ations Pl an, has been established and nmai ntained at the Chandl er Public
Li brary, 75 East Commonweal th, Chandl er, Arizona 85225, Reference Desk: (602) 786-2310, and the
Air Force Base Conversion Agency, 6001 S. Powers Road, Building 1, Mesa, Arizona 85206, Dr.
WIlliamHarris: (602) 988-6486.

A Techni cal Review Conmittee has provided review and comment on actions and proposed actions
with respect to releases and threatened rel eases of hazardous substances at WIlianms AFB until
it was replaced by the Restoration Advisory Board (RAB), established on February 10, 1994.
Additionally, the Technical Review Conmittee served as an advisory committee to the USAF on the
IRP at WIlians AFB. The Conmittee, whose nenbership includes representatives of the USAF,
state and federal regul atory agencies, and the comunity, neets quarterly to discuss the results
of the field investigations and studies and to discuss proposals for interimor final cleanup
actions. The RAB will cover not only IRP topics but Base reuse topics as well. Menbership for
this Board is currently being solicited.

Ei ght fact sheets have been witten and distributed to describe ongoing, conpleted, and pl anned
activities under the IRP at Wllians AFB. Six of these were informati on updates on progress of
environnental investigation. Two others described Proposed Plans for cleanup of QU1 and OU 2.
A 35-mm sl ide presentation describing the | RP was devel oped for Base official use with community
and civic groups. Before the training wing was de-activated, the Conmmander or his desi gnee had

bri ef ed nunmerous groups about environnmental activities at WIlians AFB.

News rel eases and public notices have been subnitted to the | ocal papers announci ng nil estones
in the IRP. Topics include:

. Si gning of the FFA

. Avai lability for comment on EE/CA for the Radi oactive Instrunmentation Burial
Area, the Fire Protection Training Area 1, and the Pesticide Burial Area

. Availability of Q)2 R Report for review
. Avai lability of the Proposed Plan for QU2 for public coment

. Public neeting to present thc Proposed Plan for QU2



. Schedul e for cleanup of groundwater and deep soils at QU2 and investigation of
stormvater line and soils at QU3

. Public neetings to present Proposed Plan for QU 1.

Fact sheets describing the Proposed Plans to clean up Q)1 and QU2 were nmailed to the mailing
list contained in the Conmunity Relations Plan, along with the announcenent of the public
comrent period and the public neeting. Broadcast nedia al so received a public service
announcenent giving the tine and |ocation of the public meeting. Notices in the Arizona
Republ i ¢ and Phoeni x Gazette announced the public conmrent periods for each Proposed Pl an and
invited the public to the neetings.

Three public neetings have been held at the Mesa Rendezvous Center as part of the Comunity

Rel ations Programat WIllians AFB. Fifty to 75 citizens attended the first neeting held on June
16, 1992 to present the Proposed Plan for cleanup of OQJ2, and less than 20 citizens attended
the second and third public neetings held Cctober 14, 1993, and February 10, 1994, to present
the Proposed Plan for cleanup of OQJ 1. At each public neeting, attendees were given an agenda,
a fact sheet, and graphic representations of cleanup alternatives as handouts. Copies of the
Feasibility Study and Proposed Plan were available for review. Press packets, including the
handouts, hard copies of slides, and the news rel eases, were available for nedia representatives
who attended the neeting.

11.5 Letters Recommendi ng Met hods and Products

No |l etters have been received to date requesting consideration of specific nethods and products
in the remedi ation of contamnants at QJ 1. Any received prior to final publication of this
docunent will be enclosed in this section or an appendix and replies will be sent stating that
the nethod or product can only be considered in the remedial design or remedial action (i.e.,
cl eanup) phase.
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APPENDI X A

RI SK ASSESSMENT REEVALUATI ON

APPENDI X A 1

Rl SK ASSESSMENT SUMVARY TABLES FROM QUJ-1 R ADDENDUM

Exposur e Pat hway

I ngesti on of G oundwatera

Inhal ation of Volatiles from
G oundwat er a

Dermal Contact wi th G oundwatera
Total Groundwater H and |ILCR
Dermal Contact w th Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil H and ILCR

Table A 1-1

Summary of Ri sk Characterization Results

(LF-04)

WIllians Air Force Base

Total Hazard I ndex

Primary Contributor(s)

(Page 1 of 2)

Current and Future Residential Scenarios

6.71 x 100

1.16 x 10-4

1.61 x 10-4
6.70 x 100
1.07 x 10-1
1.21 x 100
2.90 x 10-3
Not quantifiedb

1.32 x 100

Anti mony, chrom um

Car bon disul fide

Chrom um

Dieldrin, 1,2,4-trichloro-benzene

Lead

Lead

Tot al

I LCR Primary Contributor(s)
7.48 x 10-5 Beryl lium benzene
1.76 x 10-8 Benzene
1.20 x 10-7 Beryllium
7.49 x 10-5
6.13 x 10-6 Dieldrin
1.38 x 10-5 Beryllium
3.59 x 10-7 Beryllium

Not quantifiedb



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental |ngestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Voltiles from Soi

Total Soil H and ILCR

aApplies only to future scenario

bNot quantified because no volatile organi c conpounds were detected in |andfil

Table A 1-1
(Page 2 of 2)

Total Hazrd I ndex Primary Contributor(s)

Current Cccupational Scenario
8.04 x 10-3
4.63 x 10-2
2.07 x 10-3
Not quantifiedb

5.64 x 10-2

Dieldrin

Lead

Lead

soi | s.

Total ILCR Primary Contributor(s)
1.92 x 10-6 Dieldrin
2.21 x 10-6 Beryl |ium
8.88 x 10-6 Arsenic, chrom um

Not quanti fiedb



Exposur e Pat hway

I ngestion of G oundwatera

Inhal ation of Volatiles from
G oundwat er a

Dermal Contact with G oundwatera
Total Groundwater H and ILCR
Dermal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Table A 1-2

Sumrary of Ri sk Characterization Results
Fire Protection Training Area No. 1 (FT-03)
WIlliams Air Force Base

Tot al

(Page 1 of 2)

Hazard | ndex Primry

Contri butor(s)

Current and Future Residential Scenarios

7.52 x 10-1
8.90 x 10-5
1.42 10-3
7.54 x 10-1
3.19 10-3
1.37 100
3.02 10-3
6.45 x 10-3
1.38 x 100

Cadm um | ead, zinc

Car bon di sul fide

Cadmi um lead, zinc

Met hyl et hyl ket one
Ant i nony
Ant i nony

Met hyl et hyl ketone

Total ILCR

2.39 x 10-7

1.24 x 10-10

1.95 x 10-9

2.41 x 10-7

8.88 x 10-8

1.17 x 10-8

8.94 x 10-11

7.43 x 10-7

Primary Contributor(s)

Met hyl ene chl ori de

Met hyl ene chl ori de

Met hyl ene chl ori de

1, 4-Di chl or obenzene
1, 4-Di chl or obenzene
Bi s(2- et hyl hexyl ) pht hal ate

Met hyl ene chl ori de



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental |ngestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi
Total Soil H and ILCR

aApplies only to future scenario

Total Hazard | ndex

Table A 1-2
(Page 2 of 2)

Primary Contributor(s)

Current Cccupational Scenario

2.40 x 10-4

5.24 x 10-2

2.16 x 10-3

4.62 x 10-3

5.94 x 10-2

Met hyl ethyl ketone
Ant i mony
Ant i mony

Met hyl et hyl ket one

Total |ILCR

2.79 x 10-8

1.86 x 10-9

5.34 x 10-11

4.44 x 10-7

4.72 x 10-7

Primary Contri butor(s)

Met hyl ene chl ori de
1, 4- D chl or obenzene
Bi s(2- et hyl hexyl ) pht hal at e

Met hyl ene chl ori de



Table A 1-3T
Sumrary of Ri sk Characterization Results
Nort hwest Drai nage System (SD-10)

WIllianms Air Force Bases

Exposur e Pat hway Total Hazard Primary Contributor(s) Total ILCR Primary Contributor(s)
I ndex

Current and Future Residential Senarios

Dermal Contact with Soil 1.26 x 10-2 Bi s(2- et hyl hexyl ) pht hal at e 2.80 x 10-7 Bi s(2- et hyl hexyl ) pht hal at e
I nci dental Ingestion of Soil 6.55 x 10-1 Lead, Antinony 4.51 x 10-6 Beryllium

I nhal ati on of Fugitive Dust 1.44 x 10-3 Lead 1.05 x 10-5 Chr om um

I nhal ation of Volatiles from Soi l 1.02 x 10-2 Chl or of orm 3.62 x 10-6 Chl or of orm

Total Soil H and ILCR 6.79 x 10-1 1.86 x 10-5

Current Qccupational Scenario

Dermal Contact with Soil 1.01 x 10-3 Bi s(2- et hyl hexyl ) pht hal ate 1.02 x 10-7 Bi s(2- et hyl hexyl ) pht hal at e,
chl or of orm t et rachl or oet hene

I nci dental Ingestion of Soil 2.51 x 10-2 Lead 7.91 x 10-7 Beryl lium

I nhal ati on of Fugitive Dust 1.03 x 10-3 Lead, antinony 6.31 x 10-6 Chr omi um

I nhal ation of Volatiles from Soi l 7.26 x 10-3 Chl or of orm 2.15 x 10-6 Chl or of orm

Total Soil H and ILCR 3.44 x 10-2 9.35 x 10-6



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil H and ILCR

Dermal Contact w th Soi

I nci dental Ingestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil H and ILCR

aNA - Not applicable; no volatile organic carc

Total Hazard | ndex

Table A 1-4

Sumary of Ri sk Characterization Results
Pesticide Burial Area (DP-13)

Willianms Ar

Force Base

Primary Contributor(s)

Current and Future Residential Scenarios

5.21 x

8.16 x

3.85 x

8.21 x

9.03 X

10-4
10-1
10-3
10-2
10-1
Current Cccupationa
10-5
10-2
10-3
10-2

10-1

Bi s(2- et hyl hexyl ) pht hal at e
Lead, antinony
Lead, antinony

Acet one

Scenari o

Bi s(2- et hyl hexyl ) pht hal at e
Lead, antinony

Ant i nony

Acet one

nogens were detected at this site

Tot al

1.21

1.27

4.54

3.78

2.03

2.70

4.01

I LCR

10-8

10-9

10-11

10-8

10-9

10-10

10-11

10-9

Primary Contributor(s)

Bi s(2- et hyl hexyl ) pht hal at e
Bi s(2- et hyl hexyl ) pht hal at e
Bi s(2- et hyl hexyl ) pht hal ate

NA

Bi s(2- et hyl hexyl ) pht hal ate
Bi s(2- et hyl hexyl ) pht hal ate
Bi s(2- et hyl hexyl ) pht hal at e

NA



Exposur e Pat hway

Dernmal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Dermal Contact with Soil

I nci dental Ingestion of Soil
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soil

Total Soil H and ILCR

Table A 1-5
Summary of Ri sk Characterization Results
Hazardous Materials Storage Area (SS-01)

WIllians Air Force Base

Total Hazard Primary Contributor(s)
I ndex

Current and Future Residential Scenarios

1.07 x 10-3 Met hyl ene chl ori de
4.24 x 10-1 Lead

9.39 x 10-4 Lead

1.65 x 10-4 Met hyl ene chl ori de
4.26 x 10-1

Current Cccupational Scenario

8.08 x 10-5 Met hyl ene chl ori de, ethyl
benzene
1.61 x 10-2 Lead
7.09 x 10-4 Lead
1.18 x 10-4 Met hyl ene chl ori de
1.70 x 10-2

Total ILCR Primary Contributor(s)

3.30 x 10-8 Met hyl ene chl ori de

5.19 x 10-6 Beryllium

1.42 x 10-5 Chr om um

8.68 x 10-8 Met hyl ene chl ori de
1.94 x 10-5

1.04 x 10-8 Met hyl ene chl ori de

8.28 x 10-7 Beryllium

8.49 x 10-6 Chr om um

5.17 x 10-8 Met hyl ene chl ori de
9.32 x 10-6



Exposur e Pat hway

Dermal Contact with Soil

I nci dental Ingestion of Soil

I nci dental of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Dermal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Tot al

Table A 1-6

Summary of Ri sk Characterization Results
Bui | di ng 789 USTs (ST-05)

Wllianms Air Fo

rce Base

(Page 1 of 2)

Hazard | ndex

.23

. 30

.27

.18

. 06

.01

. 06

. 57

.74

. 85

Fut ure Residenti al

x 10-3

x 10-4

x 10-5

x 10-3

x 10-3

Primary Contributor(s)
Scenari o
Et hyl benzene
Et hyl e benzene
Xyl enes

Xyl enes

Future Construction Scenario

x 10-5

x 10-5

x 10-7

x 10-5

x 10-5

Xyl enes
Xyl enes
Xyl enes

Xyl enes

Tot al

I LCR

2 % % %

£ % $

Primary Contributor(s)

£ £ $ %

s



Table A 1-6
(Page 2 of 2)

Exposur e Pat hway Total Hazard | ndex Primary Contributor(s) Total ILCR Primary Contri butor(s)

Current Cccupational Scenario

Dernmal Contact with Soil 2.43 x 10-4 Et hyl benzene NA NA
I nci dental I|ngestion of Soil 2.41 x 10-5 Et hyl benzene NA NA
I nhal ati on of Fugitive Dust 1.62 x 10-5 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 8.46 x 10-4 Xyl enes NA NA
Total Soil H and |ILCR 1.13 x 10-3

aNA - Not applicable; no carcinogenic chenmicals of potential concern were found at this site.



Exposur e Pat hway

Dernmal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Dermal Contact with Soil

I nci dental Ingestion of Soil

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi l

Total Soil H and ILCR

Tot al

Table A 1-7

Summary of Risk Characterization Results

Bui | di ng 725 USTs ( ST-06)
WIllianms Air Force Base

(Page 1 of 2)
Hazard | ndex

Future Residential Scenario

.79 x 10-5 Et hyl benzene
.25 x 10-6 Et hyl benzene
.24 x 10-8 Xyl enes
.34 x 10-6 Xyl enes

.75 x 10-5

Future Construction Scenario

.62 x 10-7 Et hyl benzene
.66 x 10-7 Et hyl benzene
.90 x 10-9 Et hyl benzene

.13 x 10-8 Et hyl bezene

.82 x 10-7

Primary Contributor(s)

Tot al

I LCR

2 2 % %

£ % £ 3

Primary Contributor(s)

£ £ $ s

£ £ $ F



Table A 1-7
(Page 2 of 2)

Exposur e Pat hway Total Hazard | ndex Primary Contributor(s) Total ILCR Primary Contri butor(s)

Current Cccupational Scenario

Dernmal Contact with Soil 2.85 x 10-6 Et hyl ene benzene NA NA
I nci dental I|ngestion of Soil 2.77 x 10-7 Et hyl ene benzene NA NA
I nhal ati on of Fugitive Dust 5.28 x 10-9 Xyl enes NA NA
I nhal ati on of Volatiles from Soil 1.68 x 10-6 Xyl enes NA NA
Total Soil H and |ILCR 4.81 x 10-6

aNA - Not applicable; no carcinogenic chenmicals of potential concern were found at this site.



Exposur e Pat hway
Dernmal Contact with Soi
I nci dental Ingestion of Soi
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soi
Total Soil H and ILCR
Dermal Contact w th Soi
I nci dental Ingestion of Soi
I nhal ati on of Fugitive Dust
I nhal ation of Volatiles from Soi

Total Soil H and ILCR

Tot al

Hazard | ndex

Table A 1-8

Summary of Ri sk Characterization Results

Bui | di ng 1086 USTs ( ST-07)

WIllianms Air Force Base

(Page 1 of 2)
Primary Contribution(s)

Future Residential Scenario
10-6 Met hyl ene chl ori de
10-6 Met hyl ene chl ori de
10- 10 Met hyl ene chl ori de
10-7 Met hyl ene chl ori de
10-6

Future Construction Scenario
10-7 Met hyl ene chl ori de
10-7 Met hyl ene chl ori de
10-9 Met hyl ene chl ori de
10-6 Met hyl ene chl ori de

10-6

Tot al

I LCR

2.17 x 10-10

6.41 x 10-11

5.04 x 10-13

4.63 x 10-10

7.45 x 10-10

9.17 x 10-13

7.16 x 10-13

1.64 x 10-14

1.50 x 10-11

1.67 x 10-11

Primary Contributor(s)

Met hyl ene chl ori de
Met hyl ene chl ori de
Met hyl ene chl ori de

Met hyl ene chl ori de

Met hyl ene chl ori de
Met hyl ene chl ori de
Met hyl ene chl ori de

Met hyl ene chl ori de



Exposur e Pat hway

Dernmal Contact with Soi

I nci dental |ngestion of Soi

I nhal ati on of Fugitive Dust

I nhal ation of Volatiles from Soi

Total Soil H and ILCR

Total Hazard | ndex

5.94

6. 36

5.92

5. 46

1.20

X

Table A 1-8
(Page 2 of 2)

Primary Contributor(s)

Current Qccupational Scenario

10-7

10-8

10-10

10-7

10-8

Met hyl ene chl ori de
Met hyl ene chl ori de

Met hyl ene chl ori de

Met hyl ene chl ori de

Total ILCR
9.55 10-11
1.02 10-11
3.00 10-13
2.76 10- 10

3.82

10-10

Primary Contributor(s)

Met hyl ene chl ori de
Met hyel ene chl ori de

Met hyl ene chl ori de

Met hyl ene chl ori de



Table A 1-9
Sumary of Ri sk Characterization Results
Bui | di ng 1085 USTs (ST-08)
WIllianms Air Force Base

Exposur e Pat hway Total Hazard | ndex Primary Contributor(s) Total ILCR Primary Contributor(s)

Future Residential Scenario

Dermal Contact with Soil 8.50 x 10-4 Bi s(2- et hyl hexyl ) pht hal at e 1.90 x 10-8 Bi s(2- et hyl hexyl ) pht hal at e
I nci dental Ingestion of Soil 2.44 x 100 Ant i nony 2.00 x 10-9 Bi s(2- et hyl hexyl ) pht hal at e
I nhal ati on of Fugitive Dust 5.21 x 10-3 Ant i nony 2.90 x 10-5 Cadm um

I nhal ation of Volatiles from Soi l 6.77 x 10-3 Acet one NAa NA

Total Soil H and |ILCR 2.45 x 100 2.90 x 10-8

Future Contruction Scenario

Dermal Contact with Soil 2.83 x 10-5 Bi s(2- et hyl hexyl ) pht hal at e 2.86 x 10-11 Bi s(2- et hyl hexyl ) pht hal ate
I nci dental Ingestion of Soil 2.57 x 10-4 Ant i nony 2.94 x 10-11 Bi s(2- et hyl hexyl ) pht hal ate
I nhal ati on of Fugitive Dust 1.52 x 10-4 Ant i nony 5.10 x 10-13 Bi s(2- et hyl hexyl ) pht hal at e
I nhal ation of Volatiles from Soi l 2.89 x 10-4 Acet one NA NA

Total Soil H and ILCR 5.76 x 10-4 5.85 x 10-11

Current Cccupational Scenario

Dermal Contact with Soil 6.40 x 10-5 Bi s(2- et hyl hexyl ) pht hal ate 5.95 x 10-9 Bi s(2- et hyl hexyl ) pht hal ate
I nci dental Ingestion of Soil 1.63 x 10-2 Ant i nony 3.18 x 10-10 Bi s(2- et hyl hexyl ) pht hal at e
I nhal ati on of Fugitive Dust 2.23 x 10-3 Ant i mony 1.36 x 10-7 Cadm um

I nhal ation of Volatiles from Soil 4.83 x 10-3 Acet one NA NA

Total Soil ILCR 2.34 x 10-2 1.42 x 10-7

aNA - Not applicable; no volatile organic carcinogens were detected at this site.



APPENDI X A. 2
EPA REG ON | X QU1 R SK ASSESSMENT CONFI RVATI ON MEMO

<| MG SRC 0994117FF> United States Environnental Protection Agency
Regi on | X
75 Hawt horne Street
San Franci sco, Ca. 94105-3901

2/ 7194

Meror andum

From Ranon C. Mendoza, Renedial Project Manager, United States
Envi ronnental Protection Agency (USEPA) Region 9

To: Dr. WlliamL. Harris, Environnmental Coordi nator,
WIllianms Ar Force Base (WAFB)

Subj ect: Reassessnment of (perable Unit (QU) - Ri sk Assessnent
(R Report, 10/92) regarding netal s

The Air Force reevaluated the risk assessnent (RA) for QU1 based on the base-specific surface
background data rather than the regional background data (draft final R R Addendum 1/94).
Because of the limted amount of base-specific data avail able, we believe this approach may not
be sufficient to ensure protection.

W reassessed the OUJ 1 risk assessnent (R Report, 10/92) and found that sonme netals were not
factored into the RA nodel because they were within the regional background |evels. Because of
the uncertainties with the data that is being used for background (site/region), EPA conpared
the netals that were not factored into the Q)1 RA with EPA Regional 9 Prelimnary Renediation
Goals (Enclosure I1) and determ ned the cancer and noncancer risks. These risks were then added
to the risk fromthe Q)1 RA so that an estinated curul ative risk could be cal cul at ed.

As part of our conservative approach in determning risk, we used a residential scenario. In
addition: R sks were calculated for nmetals that exceeded EPA PRGs even if they were within
regi onal background | evels; H ghest concentrations were used in calculating the cancer risk and
hazard quotient regardl ess of the depth in soil and whether these soils had been renoved during
previ ous response actions.

The following QU1 sites were not considered in our reassessnent:

a) RW11: contam nant of concern was radionuclides.

b) Landfill: cover addresses additional potential surface soil risks.

c) USTs ST-05 and ST-06: These USTs contained di esel, gasoline, and
waste oil. The USTs were sanpled for TCLP |l ead and the results
were non-detect. In addition, soils were excavated and di sposed

during the renoval actions.

The objective of the exercise was to deternmine if the proposed renedies for Q)1 are still
valid. Based on our analysis and with the avail abl e data, we conclude that the renedies
proposed for QU1 are still valid.

Qur assessnent for QU1 sites DP-13, FT-03, SD- 10, SS-01, ST-08, and ST-07 are encl osed
(Enclosure 1). 1f you have any questions, please call ne at (415) 744-2407.

cc: Fant, ADEQ
Anni s, ADVR
Harris Phd., AFBCA WAFB
Stral ka Phd. (Toxicol ogist), EPA Region 9
file



ENCLOSURE |

In the EPA PRG table, cancer (c) and noncancer (nc) risk-based concentrations were cal cul ated
based on a lifetine cancer risk of 10-6 risk and a noncancer hazard quotient (HQ of 1. For
exanmpl e, the beryllium (Be) residential cancer PRG of .4ng/kg is based on a 10-6 ri sk.
Therefore, a concentration of Be at 1ng/ kg woul d have a cancer risk of 2.5 x 10-6. The Be
resi dential noncancer PRG of 390ng/kg is based on a HQ of 1. 1ng/kg of Be woul d have an HQ of
1/ 390.

EPA Region 9 Residential PRGs:

Cancer (10-6) Noncancer (RQ 1)

Beryllium (Be) - . 4ny/ kg 390ny/ kg
Arsenic (As) - . 97ny/ kg 23ny/ kg
Antinmony (Sh) -  ----- 31ng/ kg
Federal MCL EPA Regi on 9
(tap water)

Bari um (Ba) 2000ug!/ | 2600ug/ 1 (nc)
Chromum (Cr) - 100ug/l (O total) 180ug/ | (nc, &1V & Conpounds)
Antinmony (Sb) - 5/10ug/l (proposed) 15ug/l (nc)

1. Site DP-13 - Beryllium (Be), Antinony (Sb), and Arsenic (As) exceeded EPA residential PRGs.
Sb was factored into the Q)1 RA, Be and As were not. The highest concentrations were: 5ng/kg
of Be at five feet and 4ng/kg of As at 10 feet.

Cancer risk due to Be (1ng/kg) - 2.5 x 10-6
Cancer risk due to As (4ng/kg) - 4.12 x 10-6
Total cancer risk fromRl - 1.34 x 10-8+
Revi sed total cancer risk - 6.63 x 10-6
HQ due to Be (1ng/kg) - . 00256
HQ due to As (4ny/kg) - . 174
Total HQ fromR - . 478+
Revi sed total HQ - . 654
Conclusion: The revised total cancer and noncancer risks are acceptable. 1In addition, the soil

where the data was taken appears to have been excavated during the renoval action. Proposed
remedy is still valid.

2. Site FT-03, RA was not conducted at this site.

Only Be and Sb exceeded EPA residential PRGs. Be concentrations at the surface are above the
EPA residential PRG The highest concentrati on of Be detected was 1.7ng/ kg (R R Addendun) which
poses a cancer risk of 4.25 x 10-6.

Concentrations of Sb exceeded the EPA residential PRGonly at depth (40 to 80 feet). The

hi ghest concentration found was 6lppmat 40 feet. No surface sanples have exceeded the EPA
residential PRG Any potential groundwater (GN threat has not been substantiated. Sb has not
been detected in GV

The nost recent sanples did not detect any Sh. This seens to confirmthe Air Force's position
that the Sb detects were due to instrunment systematic problens in 1989.

Conclusion: The risk for Be is acceptable. Proposed remedy is still valid.

3. SD-10 - Sh, Be, and As exceeded EPA residential PRGs. Sb and Be had been factored into the
QU1 RA, As was not. Highest concentration of AS detected was 5ng/ kg.

Cancer risk due to As (5ng/kg) - 5.15 x 10-6
Total cancer risk Q)1 R - 8.55 x 10-6 +
1.35 x 10-5



HQ due to As (5ng/kg) - . 217

Total HQfromQOU 1 R - . 235 +
. 452
Conclusion: Additional potential risk due to As is acceptable. Proposed renedy is still valid.
4, SS-01 - Be and As exceeded EPA residential PRGs. Be was factored into the RA, As was not.

H ghest concentration of As detected was 4. 7ng/ kg.

Cancer risk due to AS (4.7ng/kg) - 4.845 x 10-6

Total cancer risk 00-1 RI - 6.92 x 10-6
1.177 x 10-5
EQ due to AS (5ny/kg) - .204
Total HQfromQOU 1 R - .031 +
. 235
Concl usion: Additional potential risk due to As is acceptable. Proposed renedy is still valid.

5. ST-08. - Only Sh(31ng/kg at surface - HQ of 1) exceeded EPA residential PRGs. The area
where the soil sanple was taken was excavated during the UST renoval, addressing the potenti al
risk.

Concl usion: Proposed renedy is still valid.

6. ST-07 - The Air Force sanpled at depth for TCLP netals.

Det ected Results were:

Federal MCL EPA Regi on 9 PRG
(tap water)
Bari um - 957 ug/1 2000 ug/| 2600 ug/! (nc)

Chromum - 15 wug/1 100 ug/I (O total) 180 ug/l(nc, ClIV)
These concentrations are bel ow the EPA PRGs and Federal WMaxi mum Contam nant Level.

Concl usion: Data does not indicated a threat to GN Proposed renmedy is still valid.
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ENCLOSURE | |

<I MG SRC 0994117G&>> UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
Regi on | X
75 Hawt horne Street
San Francisco. Ca. 94105-3901

February 1, 1994

Subject: Region I X Prelimnary Renedi ati on Goal s ( PRGs)
First Half 1994

From Stanford J. Smucker, PH.D
Regi onal Toxi col ogi st (H 9-3)

To: PRG Tabl e Miling List

Pl ease find the update to the Region | X PRG tables. The tables have been revised to reflect the
nost current EPA information. Updates to toxicity values were obtained fromI|R S through January
1994 and HEAST through July 1993. Exposure factors have not changed from previous issues and
refl ect assunptions in RAGS Suppl enental Quidance (OSVER Directive 9285.6-03, EPA 1991).

The tabl es provide useful risk-based information for Region I X risk assessors and nanagers.
However, the tables have no official status and nay be in conflict with local state
requirenents. They should be used only as a predicator of single-contam nant risk estinmates for
a specific environmental nedia (soil, air, and tap water).

A contam nant concentration that exceeds a PRG | evel does not, in itself, mean that there is an
unacceptabl e health threat. However, exceedances should be evaluated further. It is
recommended that the reader verify the nunbers with a toxicol ogi st because the toxicity/exposure
information in the table nay contain errors or need to be refined based on further eval uation.
If you find an error please send nme a note via fac at (415) 744-1916.

To get on the PRG Table Mailing List, please nmake the request through EPA s project manager
worki ng on your site. Another option, to obtain the nost recent version of the table, is to
downl oad the PRG Reference Tabl es (including text and physi co-chem cal information( directly
fromCalifornia Regional Water Board's Bulletin Board Systemat (510) 286-0404. | have tried it
out and found it to be very user friendly.



READI NG FOR THE PRG REFERENCE TABLE
General Consi derations:

The PRG Tabl e can be used for general risk screening purposes for residents and workers.
Generally, the naxi mum concentration (or 95 UCL of the arithnetic mean) shoul d be conpared

agai nst the PRG concentrations. This conparison should only be perforned after an extensive
records search and conpilation of existing data. As noted, before applying the PRG
concentrations to a site, it is inportant to nake sure that the exposure pat hways and
assunptions contained in the PRGs match those at the site. Region | X PRG are based on standard
EPA assunptions for direct exposures (i.e. ingestion, inhalation, and dermal contact) presented
in RAGS Suppl enental Quidance; OSWER Directive 9285.6-03). Additional pathways not covered by
the PRGs require further eval uation.

If nmore than a handful of chemicals are present at a site, it is recormended that multiple

chem cal additivity be considered for screen risks at a site. This can be done fairly sinply by
summing the ratios of neasured concentrations to PRG concentrations (e.g. nmaxi num val ue/ PRG
value). Cancer and noncancer based PRGs shoul d be segregated when summing ratios. For

car ci nogens that al so have noncancer endpoi nts, noncancer PRGS (which, in nbst cases are not
presented in the tables) nust also be calculated in addition to the cancer PRGs presented in the
tables. For nore information on the screening site, risks, the reader shoul d contact EPA Region
I X' s Techni cal Support Section.

In the PRG Tabl e, separate cancer and noncancer concentrations were cal cul ated based on a
lifetine cancer risk of 10-6 risk and a noncancer hazard quotient of 1. The PRG Table presents
the lower of the two values. GCenerally, PRG concentrations for carcinogens are based on cancer
effects and for noncarci nogens are based on noncancer effects. However, additional

consi derati ons were necessary for soils. For sone noncarcinogens, risk-based PRG concentrations
were very high, higher than what is physically possible. In these cases a reasonable "ceiling
limt" for the anobunt of chemical that nmay be in the soil matrix was estinated. For volatiles,
the "ceiling limt" is based on the soil saturation limt ("sat") described below For

nonvol atiles, the "ceiling limt" is set at a nmaxi mumvalue ("nmax") of roughly 10 percent in
soils (i.e. 100,000 ng/kg).

Toxicity Val ues:

EPA toxicity values, known as "safe" references doses (RfD) and carcinogenic slope factors (SF)
were obtained fromIR'S through January 1994, HEAST through July 1993, and ECAOC-G ncinnati. The
priority anong sources of toxicological constants used are as follows: (1) IRS (indicated by
"i"), (2) HEAST ("h"), (3) ECAO contam nant concentration is at or below soil saturation. |If
the PRG cal cul ated using VF was greater than the calculated soil saturation ("sat"), the PRG was
set equal to "sat" in accordance with R sk Assessnment Qui dance for Superfund - Part B (EPA
1991).

Dermal Absorption of Contami nants in Soil:

Mich uncertai nty surrounds the determ nation of hazards -associated with dernal contact with
soils. Acute irritation, sensitization reactions, and/or cancer concerns associated w th dermal
exposures nmay need to be considered. However, in nost cases there are scientific limtations
with eval uating these direct contact exposures quantitatively.

Regi on | X PRGS do consi der dernmal absorption of contamnants in soil. For volatiles and

i norganics, dernal absorption is considered negligible relative to ingestion and/or inhalation
exposures. For semvolatiles, a default of 10%dermal absorption is assuned. At this %
absorption, the dermal dose is estinated to equal the ingestion dose, using the best estimate
default values in Dermal Exposure Assessment: Principles and Application (EPA 1992).
Therefore, to take into account dermal exposures to semvolatiles in soil, the PRG based on
ingestion is sinply divided by a factor of 2 (that is, the ingestion dose ia doubled to account
for dermal exposure).

Chemi cal s Adsorbed to Airborne Particles:

I nhal ati on of chenicals adsorbed to respirable particles (PMLO) were assessed using a default



particul ate em ssion factor (PEF) equal to 4.63 x 109 nB/ kg that relates the contam nant
concentration in soil with the concentration of respirable particles in the air due to fugitive
dust emissions fromcontam nated soils. The relationship is derived by Cowherd (1985) for a
rapi d assessment procedure applicable to a typical hazardous waste site where the surface
contami nation provides a relatively continuous and constant potential for em ssion over an
extended period of tinme (e.g. years). This nmay not be an appropriate assunption for all sites

Wth the possible exception of cadm um chrom um and nickel, inhalation of airborne particles
does not significantly affect the PRG for soils and therefore is not considered further in this
menorandum As witten, the Soil PRG equations do not incorporate a PEF value. To incorporate
the PEF in the PRG equation (either the default value or a site-specific value), the user sinply
substitutes the PEF value for the VF value (see below). For nore details regarding specific
paraneters used in the PEF nodel, the reader is referred to RAGS Part B (EPA, 1991).



EXPOSURE ASSUVPTI ONS

Par anet er Definition (units) Def aul t
CSFo Cancer slope factor oral (ng/kg-d)-1 --
CSFi Cancer slope factor inhaled (ng/kg-d)-1 --
Rf Do Ref erence dose oral (ng/kg-d) --
Rf Di Ref erence dose inhal ed (ng/kg-d) --
TR Target cancer risk 10-6
THQ Target hazard quoti ent 1
BWa Body wei ght, adult (kg) 70
BW Body wei ght, child (kg) 15
AT Averaging tine (years of life) 70a
| Ra Air breathed (nB/day) 20, 15b
I Rw Drinki ng water ingestion (L/day) 2
| RSa Soil ingestion - lifetinme resident (ny/day) 100
| RSc Soi |l ingestion - child resistent (age 1-6), 200
(ng/ day)
| RSo Soi | ingestion - occupational (ng/day) 50
EFr Exposure frequency - residential (d/y) 350
EFo Exposure frequency - occupational (d/y) 250
EDr Exposure duration - residential (years) 30, 6¢
EDo Exposure duration - occupational (years) 25
K Vol atilization factor for water (unitless) 0.5

(Andel man 1990)

Foot not e:

aSeventy years is the averaging for carcinogens. For noncarcinogens, the averaging tine
is set equal to the exposure duration (AT = ED).

b15 nB/day is the daily intake rate for indoor air. This assunption is used in the tap
wat er equation on page 8

cExposure duration for lifetime residents is assunmed to be 30 years and for child
residents is assuned to be 6 years (age 1 thru 6).



Dri nki ng wat er

a.

Car ci nogens

Clug/L) = TRxBWAXATx365d/ yx103ug/ ngy
EFI XEDI X[ | RaxCSFo) + ( KxI RaxCSFi )]

Non- car ci nogens

THQxBWAXEDI x365d/ yx103ug/ ng

Qug/L) = IRw  KxlRa
EFI xEDI X[ ( + ( )]
Rf Do Rf Di

Car ci nogens

TRxBWAXATx365d/ yx103ug/ ngy
Clug/ nB) = EFI xEDI x| Rax CSFi

Non- car ci nogens

THQXRF Di xBWAXEDI x365d/ yx103ug/ ng
Clug/nB) = EFI xEDI x| Ra



Par anet er

Csat

Kd

Koc

Pa

SO L SATURATI ON CONCENTRATI ON ( Csat )

C = (KcXObxR) + (CoxPw) + (CbxH xPa)

sat R

Definition (units)

Soi |l saturation concentration
(mo/ kg)

Soi | -water partition coefficient
(L/kg)

Organic carbon partition

O gani c carbon content of soil
(fraction)

Upper limt of free noisture in
soi |l (ng/L-water)
Solubility in water
(my/ L-wat er)
Soi |l bulk density (kg/L)
Water filled soil porosity
Henry's Law const ant
(unitless)
Air-filled soil porosity

Soi | noi sture content
(kg-wat er/ kg-soil)

Total soil porosity (unitless)

True soil density or particle
density (kg/L)

Def aul t
Koc x OC
Chemi cal -specific
2% or 0.02
Sx ©
Chemi cal -specific
1.5
Pt - Pa
H x 41, where 41
is a conversion
factor
Pt - 6B
10%or 0.1
1 - (R/Ps)
2.65



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT TOXI CI TY VALUES \Y PRELI M NARY REMEDI ATl ON GOALS ( PRGS)
oSF oRf D i SF iRfD O Residential I ndustrial Anbient Air Tap Water
1/ ( g/ kg-d) (mg/ kg-d) 1/(ng/ kg-d) (mg/ kg-d) C Soil (nmg/kg) Soil (ng/kg) (ug/ nB) (ug/ 1)

Coke Oven Emi ssions 2. 2E+00 i 0 3.9E-03 ca
Copper and conpounds 3.7E-02 h 0 2. 9E+03 nc 7.6E+04 nc 1. 4E+03 nc
Cr ot onal deyde 1. 9E+00 h 1.0E-02 x 1. 9E+00 x 1.0E-02 r 1 2.2E-02 ca 3.7E-02 ca 4.5E-03 ca 9.4E-03 ca
Cunene 4.0E-02 i 2.6E-03 h 1 6. 8E+01 sat 6. 8E+01 sat 9. 4E+00 nc 2.5E+01 nc
Cyanazi ne 8.4E-01 h 2.0E-03 h 8.4E-01r 2.0E-03r 0 1. DE+00 ca* 3. 4E+00 ca 1. 0E-02 ca 1.0E-01 ca
Cyani des

Bari um cyani de 1.0E-01 h 0 7.8E+03 nc 1. 0E+05 max 3. 7E+03 nc

Copper cyani de 5.0E-03 i 0 3.93+02 nc 1. 0E+04 nc 1. 8E+02 nc

Cal ci um cyani de 4.0E-02 i 0 3. 1E+03 nc 8. 2E+04 nc 1. 5E+03 nc

Cyanogen 4.0E-02 i 0 3. 1E+03 nc 8. 2E+04 nc 1. 5E+03 nc

Cyanogen brom de 9.0E-02 i 0 7.0E+03 nc 1. 0E+05 max 3. 3E+03 nc

Cyanogen chl ori de 5.0E-02 i 0 3. 9E+03 nc 1. 05+05 nc 1. 8E+03 nc

Free cyanide 2.0E-02 i 0 1. 6E+03 nc 4. 1E+04 nc 7.3E+02 nc

Hydr ogen cyani de 2.0E-02 i 0 1. 6E+03 nc 4. 1E+04 nc 7.3E+02 nc

Pot assi um cyani de 5.0E-02 i 0 3. 9E+03 nc 1. 0E+05 nc 1. 8E+03 nc

Pot assi um sil ver cyanide 2.0E-01 i 0 1. 6E+04 nc 1. 0E+05 max 7.3E+03 nc

Silver cyanide 1.0E-01 i 0 7. 8E+03 nc 1. 0E+05 max 3. 7E+03 nc

Sodi um cyani de 4.0E-02 i 0 3. 1E+03 nc 8. 2E+04 nc 1. 5E+03 nc

Zi nc cyani de 5.0E-02 i 0 3. 9E+03 nc 1. 0E+05 nc 1. 8E+03 nc
Cycl ohexanone 5. 0E+00 i 5. 0E+00 r 0 1. 0E+05 max 1. 0E+05 max 1. 8E+04 nc 1. 8E+05 nc
Cycl ohexl ami ne 2.0E-01 i 2.0E-01 r 0 7. 8E+03 nc 1. OE+05 max 7.3E+02 nc 7.3E+03 nc
Cyhal ot hri n/ Kar at e 5.0E-03 i 5.0E-03 r 0 2. 0E+02 nc 5. 1E+03 nc 1. 8E+01 nc 1. 8E+02 nc
Cypermet hrin 1.0E-02 i 1.0E-02 r 0 3. 9E+02 nc 1. 0E+04 nc 3. 7E+01 nc 3.72+02 nc
Cyronmazi ne 7.5E-03 i 7.5E-03 r 0 2.9E+02 nc 7. 7E+03 nc 2. 7E+01 nc 2. 7E+02 nc
Dact hal 5.0E-01 i 5.0E-01 r 0 2. 0E+04 nc 1. OE+05 nmax 1. 8E+03 nc 1. 8E+04 nc
Dal apon 3.0E-02 i 3.0E-02 r 0 1. 2E+03 nc 3. 1E+04 nc 1. 1E+02 nc 1. 1E+03 nc
Dani t ol 5.0E-04 x 5.04-04 r o] 2. 0E+01 nc 5. 1E+02 nc 1. 8E+00 nc 1. 8E+01 nc
DDD. 2.4E-01 i 2.4E-01 r 0 3. 5E+00 nc 1.2E+01 ca 3.5E-02 ca 3.5E-01 ¢
DDE 3.4E-01 i 3.4E-01 r 0 2. 5E+00 ca 8. 4E+00 ca 2.5E-02 ca 2.5E-01 ¢
DDT 3.4E-01 i 5.0E-04 i 3.4E-01 i 5.0E-04 r 0 2.5E+00 ca** 8. 4E+00 ca* 2.5E-02 ca* 2.5E-01
Decabr onodi phenyl et her 1.0E-02 i 1.0E-02 r 0 3. 9E+02 nc 1. 0E+04 nc 3.72+01 nc 3. 7E+02
Denet on 4.0E-05 i 4.0E-05 r 0 1. 6E+00 nc 4.1E+01 nc 1.5E-01 nc 1. 5E+00
Diallate 6.1E-02 h 6. 1E-02 r 0 1. 4E+01 ca 4. 7TE+01 ca 1.4E-01 ca 1. 4E+00

Key: |=IRIS h=HEAST E=ECAO x=W THDRAWN r=W THDRAWN r=ROUTE EXTRAP. t=TOX. EQUIV. ca=CANCER PRG nc=NONCANCER PRG sat=SO L SAT. max=MAX. LIMT *=nc < 100X ca **nc < 10X ca



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT TOXI CI TY VALUES \Y PRELI M NARY REMEDI ATI ON GOALS ( PRGS)
oSF oRf D i SF iRfD O Residential I ndustri al Ambi ent Air Tap Water

1/ (mg/ kg-d) (mg/ kg-d) 1/ (ng/ kg-d) (mg/ kg- d) C Soil (np/kg) Soil (mg/kg) (ug/ nB) (ug/ 1)
Di ethyl phthal ate 8.0E-01 i 8.0E-01 r 0 3.1E+04 nc 1. OE+05 max 2. 9E+03 nc 2. 9E+04 nc
Di et hyl stil bestrol 4. 7E+03 h 4. TE+03 r 0 1.84-04 ca 6. 1E-04 ca 1. 8E-06 nc 1.8E-05 ca
Di f enzoquat (Avenge) 8.0E-02 i 8.0E-02 r 0 3. 1E+03 nc 8. 2E+04 nc 2. 9E+02 nc 2.93+03 nc
Di f | ubenzuron 2.0E-02 i 2.0E-02 r o] 7.8E+02 nc 2. 0E+04 nc 7.3E+01 nc 7.3E+02 nc
Di i sopropyl methyl phosphonat e 8.0E-02 i 8.0E-02 r 0 3. 1E+03 nc 8. 2E+04 nc 2.9E+02 nc 2. 9E+03 nc
Di net hi pin 2.0E-02 i 2.0E-02 r 0 7.8E+02 nc 2. 0E+04 nc 7.3E+01 nc 7.3E+02 n
Di met hoat e 2.0E-04 i 2.0E-04 r o] 7.8E+00 nc 2. 0E+02 nc 7.3E-01 nc 7.3E+00 n
3, 3' - Di met hoxybenzi di ne 1.4E-02 h 1.4E-02 r 0 6. 1E+01 ca 2. 0E+02 ca 6. 1E-01 ca 6. 1E+00 c
Di met hyl anmi ne 5.7E-06 r 5. 7E-06 x 1 2.4E-01 nc 3.4E-01 nc 2.1E-02 nc 4.4E-02 n
N- N- Di et hyl ani | i ne 2.0E-03 i 2.0E-03 r 0 7.8E+01 nc 2. 0E+03 nc 7.3E+00 nc 7.3E+01 n
2, 4-Di net hyl ani | i ne 7.5E-01 h 2.5E-01 r 0 1. 1E+00 ca 3. 8E+00 ca 1.1E-02 ca 1.1E-01 ¢
2,4-Di net hyl ani | i ne hydrochl ori de 5.8E-01 h 5.8E-01 r 0 1. 5E+00 ca 4. 9E+00 ca 1.5E-02 ca 1.5E-01 ¢
3, 3' - Di et hyl benzi di ne 9. 2E+00 h 9. 2E+00 r 0 9.3E-02 ca 3.1E-01 ca 9.3E-04 ca 9.3E-03 ¢
1, 1- Di net hyl hydr azi ne 2.6E+00 h 3.5E+00 h 0 3.3E-01 ca 1. 1E+00 ca 2.4E-03 ca 3.3E-02 ¢
1, 2- Di met hyl hydr azi ne 3. 7E+01 x 3. 7E+01 x 0 2.3E-02 ca 7.7E-02 ca 2.3E-04 ca 2.3E-03 ¢
N, N- Di met hyl f or mami de 1.0E-01 h 8. 6E-03 i 0 3. 9E+03 nc 1. 0E+05 nc 3. 1E+01 nc 3. 7E+03 ¢
2, 4- Di met hyl phenol 2.0E-02 i 2.0E-02 r 0 7.8E+02 nc 2. 0E+04 nc 7.3E+01 nc 7.3E+02 n
2, 6- Di met hyl phenol 6.0E-04 i 6.0E-04 r 0 2.3E+01 nc 6. 1E+02 nc 2. 2E+00 nc 2.2E+01 ¢
3, 4- Di et hyl phenol 1.0E-03 i 1.0E-03 r 0 3. 9E+01 nc 1. 0E+03 nc 3. 6E+00 nc 3.7E+01 n
Di met hyl phthal ate 1.0E+01 h 1.0E+01 r 0 1. 05+05 nmax 1. OE+05 max 3. 7E+04 nc 3. 7E+05 n
Di mret hyl terephthal ate 1.0E-01 i 1.0E-01r 0 3. 9E+03 nc 1. 0E+05 nc 3. 7E+02 nc 3.7E+03 n
4, 6-Di nitro-o-cycl ohexyl phenol 2. 0E+03 i 2.0E-03 r o] 7.8E+01 nc 2. 0E+03 nc 7.3E+00 nc 7.3E+01 ¢
1, 3-Di ni trobenzene 1.0E-04 i 1.0E-04 r 0 3. 9E+00 nc 1. 0E+02 nc 3.6E-01 nc 3. 7E+00
1, 2-Di ni trobenzene 4.0E-04 h 4.0E-04 r 0 1. 6E+01 nc 4. 1E+02 nc 1. 5E+00 nc 1. 5E+01
1,4-Dinitrobenzene 4.0E-04 h 4.0E-04 r o] 1. 6E+01 nc 4.1E+02 nc 1. 5E+00 nc 1. 5E+01
2, 4- Di ni trophenol 2.0E-03 i 2.0E-03 r 0 7. 8E+01 nc 2. 0E+03 nc 7. 3E+00 nc 7. 3E+01
Di ni trotoluene mxture 6.8E-01 i 6.8E-01 r 0 1.3E+00 ca 4. 2E+00 ca 1.3E-02 ca 1.3E-01
2, 4-Dini trotol uene 2.0E-03 i 2.0E-03 r 0 7.8E+01 nc 2. 0E+03 nc 7.3E+00 nc 7. 3E+01
2, 6-Di notrotol uene 6. 8E-01 i 6.8E-01 r 1.0E-03 r 0 1. 3E+00 ca* 4. 2E+00 ca 1.3E-02 ca 1.3E-01
Di noseb 1.0E-03 i 1.0E-03 r 0 3. 9E+01 nc 1. 0E+03 nc 3. 6E+00 nc 3. 7E+01
di -n-COctyl phthalate 2.0E-02 h 2.0E-02 r 0 7.8E+02 nc 2. 0E+04 nc 7.31+01 nc 7. 3E+02
1, 4- Di oxane 1.1E-02 i 1.1E-02 r 1 3. 2E+01 ca 6. 0E+01 ca 7.7E-01 ca 1. 6E+00
Di phenam d 3.0E-02 i 3.0E-02 r 0 1. 2E+03 nc 3. 1E+04 nc 1. 1E+02 nc 1. 1E+03

Key: i=IRIS h=HEAST e=ECAD x=W THDRAWN r=ROUTE EXTRAP. t=TOX. EQUIV. ca=CANCER PRG nc=NONCANCER PRG sat=SO L SAT. nmax=MAX. LIMT *=nc < 100X ca **=nc < 10X ca



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT TOXI CI TY VALUES \Y PRELI M NARY REMEDI ATI ON GOALS ( PRGS)

oSF oRf D i SF iRfD O Residential I ndustri al Ambi ent Air Tap Water

1/ (mg/ kg-d) (mg/ kg-d) 1/ (ngkg-d) (mg/ kg- d) C Soil (np/kg) Soil (mg/kg) (ug/ nB) (ug/ 1)

Et hyl phthal yl ethyl glycol ate 3. 0E+00 i 3. 0E+00 r 0 1.0E+05 max 1. 0OE+05 max 1.1E+04 nc 1.1E+05 nc
Express 8.0E-03 i 8.0E-03 r 0 3. 1E+02 nc 8. 2E+03 nc 2. 9E+01 nc 2. 9E+02 nc
Fenani phos 2.5E-04 i 2.5E-04 r 0 9. 8E+00 nc 2. 6E+02 nc 9.1E-01 nc 9. 1E+00 nc
Fl uomet ur on 1.3E-02 i 1.3E-02 r o] 5. 1E+02 nc 1. 3E+04 nc 4. 7E+01 nc 4. 7E+02 nc
Fl uori de 6. 0E-02 i 6.0E-02 r 0 2. 3E+03 nc 6. 1E+04 nc 2.2E-02 nc 2. 2E+03 nc
Fl uori done 8.0E-02 i 8.0E-02 r 0 3. 1E+03 nc 8. 2E+04 nc 2. 9E+02 nc 2. 9E+03 nc
Fl ur pri ni dol 2.0E-02 i 2.0E-02 r 0 7.8E+02 nc 2. 0E+04 nc 7.3E+01 nc 7.3E+02 nc
Fl ut ol ani | 6. 0E-02 i 6. 0E-02 r 0 2.3E+03 nc 6. 1E+04 nc 2. 2E+02 nc 2. 2E+03 nc
Fluval i nate 1.0E-02 i 1.0E+D2 r 0 3. 9E+02 nc 1. 0E+04 nc 3. 7E+01 nc 3. 7E+02 nc
Fol pet 3.5E-03 i 1.0E-01 i 3.5E-03 r 1.0E-01r 0 2. 4E+02 ca* 8. 2E+02 ca 2. 4E+00 ca 2.41+01 ca
Fonesaf en 1.9E-01 i 1.91-01 r 0 4.5E+00 ca 1. 5E+01 ca 4.5E-02 ca 4.5E-01 ¢
Fonof os 2.0E-03 i 2.0E-03 r o] 7.8E+01 nc 2. 0E+03 nc 7.3E+00 nc 7.3E+01 n
For mal dehyde 4.5E-02 r 2.0E-01 i 4.5E-02 i 2.0E-01 r 0 1.91+01 ca 6. 3E+01 ca 1.9E-01 ca 1. 9E+00 ¢
Formic Acid 2.0E+00 h 2. 0E+00 r 0 7.8E+04 nc 1. OE+05 max 7.3E+03 nc 7.3E+04 n
Fosetyl -al 3. 0E+00 i 3. 0E+00 0 1. 05+05 max 1. 0E+05 max 1. 1E+04 nc 1.1E+05 n
Furan 1.0E-03 i 1.0E-03 0 3. 9E+01 nc 1. 0E+03 nc 3. 6E+00 nc 3.7E+01 n
Fur azol i done 3. 8E+00 h 0 2.2E-01 ca 7.5E-01 ca 1. 0E+09 ca 2.2E-02 ¢
Fur fural 3.0E-03 i 1.4E-02 h 0 1. 2E+02 nc 3. 1E+03 nc 5. 2E+01 nc 1.1E+02 n
Furium 5.0E+01 h 5. 0E+01 r 0 1.7E-02 ca 5.7E-02 ca 1.7E-04 ca 1.7E-03 ¢
Fur mecycl ox 3.0E-02 i 3.0E-02 r 0 2. 8E+01 ca 9. 5E+01 ca 2.8E-01 ca 2.8E+00 ¢
d uf osi nat e- ammoni um 4.0E-04 i 4.0E-04 r 0 1. 6E+01 nc 4. 1E+02 nc 1. 5E+00 ca 1.5E+01 ¢
d yi dal dehyde 4.0E-04 i 2.9E-04 h 0 1. 6E+01 nc 4. 1E+02 nc 1. 0E+00 nc 1.5E+01 ¢
G yphosat e 1.0E-01 i 1.0E-01 r 0 3. 9E+03 nc 1. 0E+05 nc 3. 7E+02 nc 3.7E+03 ¢
Hal oxyf op- met hyl 5.0E-05 i 5.0E-05 r 0 2. 0E+00 nc 5. 1E+01 nc 1.8E-01 nc 1. 8E+00 n
Har nony 1.3E-02 i 1.3E-02 r 0 5. 1E+02 nc 1. 3E+04 nc 4. 7E+01 nc 4. 7E+02 n
Hepr achl or 4.5E+00 i 5.0E-04 i 4.5E+00 i 5.0E-04 r 0 1.91-01 ca 6. 4E-01 ca 1.9E-03 ca 1.9E-02 n
Hept achl or epoxi de 9. 1E+00 i 1.3E-05 i 9.1E+00 i 1.35-05r 0 9. 4E-02 ca** 3. 1E-01 ca* 9. 4E- 04 ca* 9. 4E- 03
Hexabr ombbenzene 2.0E-03 i 2.0E-03 r o] 7.8E+01 nc 2. 0E+03 nc 7.3E+00 nc 7.3E+01
Hexachl or obenzene 1.6E+00 i 8.0E-04 i 1.6E+00 i 8.0E-04 r 0 5.3E-01 ca* 1. 8E+00 ca 5.3E-03 ca 5.3E-02
Hexachl or obut adi ene 7.8E-03 i 2.0E-03 x 7.7E-02 i 2.0E-03r 0 1.1E+01 ca** 3. 7E+01 ca* 1.1E-01 ca* 1. 1E+00
HCH (al pha) 6. 3E+00 i 6. 3E+00 i 0 1.4E-01 ca 4.5E-01 ca 1.4E-03 ca 1.4E-02
HCH (bet a) 1.8E+00 i 1.8E+00 i 0 4.7E-01 ca 1. 6E+00 ca 4.7E-03 ca 4.7E-02
HCH (gamma) Lindane 1.3E+00 h 3.0E-04 i 1.3E+00 r 3.0E-04 r 0 6. 6E-01 ca* 2. 2E+00 ca 6. 6E-03 ca 6. 6E- 02

Key: i=IRIS h=HEAST e=ECAO x=W THDRAWN r=ROUTE EXTRAP. t=TOX. EQUIV. ca=CANCER PRG nc=NONCANCER PRG sat=SO L SAT. max-MAX. LIMT *=nc <100X ca **=nc < 10X ca



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT

Mephosf ol an

Mepi quat

Mercury and conpounds (nethyl)

Mercury and conpounds (inorganic)

Mer phos

Mer phos oxi de

Met al axyl

Met hacrylonitrile

Met hani dophos

Met hanol

Met hi dat hi on

Met honyl

Met hoxychl or

2- Met hoxyet hanol

2- Met hoxyet hanol acetate

2- Met hoxy-5-ni troaniline

Met hyl acetate

Met hyl acryl ate

2- Met hyl aniline (o-toluidine)

2- Met hyl aniline hydrochl oride

Met hyl chl orocarbonate

2- Met hyl - 4-chl or ophenoxyaceti o acid

4- (2- Met hyl - 4-chl or ophenoxy) butyric acid (MCPB)
2- (2- Met hyl - 4- chl or ophenoxy) propionic acid
2-(2-Methyl -1, 4-chl orophenoxy) propionic acid (MCPP)
Met hyl ecycl ohexane

4, 4' - Met hyl enedi phenyl isocyanate

4, 4' - Met hyl enebi sbhenzenean ne

4,4' - Met hyl ene bi s(2-chloroaniline)

4,4' - Met hyl ene bis(N, N -di nethyl)aniline
Met hyl ene brom de

Met hyl ene chloride

Met hyl ethyl ketone

Key: i=IRIS h=HEAST e=ECAO x=W THDRAWN

r =ROUTE EXTRAP.

TOXI CI TY VALUES

oSF oRf D
1/ (nmg/ kg-d) (nmg/ kg-d)
9.0E-05 h
3. 0E- 02
3.0E-04 i
3. 0E- 04
3. 0E-05
3. 0E- 05
6. 0E- 02
1. 0E-04
5. OE- 05
5. 0E-01
1.0E-03 i
2.5E-02
5.0E-03 i
1. 0E-03
2. 0E- 05
4.6E-02 h
1. 0E+00
3. 0E-02
2.4E-01 h 2.4E-01
1.8E-01 h 1.8E-01
1. 0E+00
5.0E-04 i
1.0E-02 i
1.0E-03 i
1.0E-03 i
8.6E-01 r
5. 7E- 06
2.5E-01 h
1.3E-01 h 7.0E-04 h
4.6E-02 i
1. 0E-02
7.5E-03 i 6.0E-02 i
6. 0E-01 i
t=TOX. EQUIV. ca=CANCER

PRG nc=NONCANCER PRG sat=SO L SAT.

\%
iRfD

(mg/ kg-d)

9.0E-05 r

1.0E-03 r

5. 0E-03

4.6E-02 r

o

.0E-04 r
. 0E-02
. 0E-03
. 0E-03
.6E-01

©OR kRO

=2

1.3E-01 h 7.0E-04 r

i SF
1/ (mg/ kg- d)
i
h
i
i
i
i
i
i
i
h
h
h
h
r
r
X
r
2.5E-01 r
4.6E-02 r
h
1. 6E-03 i

8.6E-01 h
2.9E-01 i

gonN oW w®

PRELI M NARY REMEDI ATI ON GOALS ( PRGS)
O Residential

C Soil (ng/kg)

0 3. 5E+00
.0E-02 r 0

0 1. 2E+01

6E-05 h 0 2.3E+01
OE-05 r 0
OE-05 r 0
OE-02 r 0
OE-04 h 1
OE-05 r 0
OE-01 r 0

0 3. 9E+01
.53-02 r 0

0 2. 0E+02
LTE-02 i 0
.0E-03 r 0
0
. OE+00 r 1
.0E-02 r 1
3. 5E+00 ca
4. 7TE+00 ca
. OE+00 r 0

0 2. 0E+01

0 3. 9E+02

0 3. 9E+01

0 3. 9E+01

0 3. 4E+04
.7E-06 h 0

0 3. 4E+00

0 6. 6E+00

0 1. 9E+01
OE-02 r 0

1 2. 2E+01

1 5. 2E+03

mx=MAX. LIMT

I ndustrial Anbi ent Air
Soi | (no/kg) (ug/ nB)
nc
1. 2E+03 nc
nc
nc 6. 1E+02 nc 3.
1. 2E+00 nc 3. 1E+01 nc
1. 2E+00 nc 3. 1E+01 nc
2. 3E+03 nc 6. 1E+04 nc
5. 6E+00 nc 7.8E+00 nc
2. 0E+00 nc 5. 1E+01 nc
2. 0E+04 nc 1. 0E+05 max
nc 1. 0E+03 nc 3.
9. 8E+02 nc 2. 6E+04 nc
nc 5. 1E+03 nc 1.
3. 9E+01 nc 1. 0E+03 nc
7.8E+01 nc 2. 0E+03 nc
1. 9E+01 ca 6. 2E+01 ca
9. 4E+04 nc 1.35+05 nc
1. 1E+02 sat 1. 1E+02 sat
1. 2E+01 ca 3.5E-02 ca
1. 6E+01 ca 4. 7E-02 ca
3. 9E+04 nc 1. OE+05 max
nc 5. 1E+02 nc 1.
nc 1. 0E+04 nc 3.
nc 1. 0E+03 nc 3.
nc 1. 0E+03 nc 3.
nc 1. 0E+05 max 3.
2.2E-01 nc 5.85+00 nc
ca 1. 1E+01 ca 3.
ca** 2. 2E+01 ca* 6.
ca 6. 2E+01 ca 1.
3. 9E+02 nc 1. 0E+04 nc
ca 3. 9E+01 ca 5.
sat 5. 2E+03 sat 1
*=nc <100X ca **nc <10X ca

1E-01

6E+00

8E+01

8E+00
7E+01
6E+00
6E+00
1E+03

4E-02
6E- 02
9E-01

2E+00

. OE+03

Tap Water

nc

nc

9.

nc

. 8E-01
. 8E+03

PRrNNe R

2. 1E+01
7. 3E+00
1.

3. 7E+03
1. 1E+02

(ug/ 1)

1. 1E+01 nc
nc
nc
nc
nc
nc
nc
3. 7E+01 nc

1E-01
1E-01
2E+02
3E-01

1E+01 nc 9.

1. 8E+02 nc

nc
nc

ca
nc

nc

9E-01

3.5E-01 ¢
4.7E-01 ¢

3.

nc
nc
nc
nc
nc

2.

ca

ca
ca

3.

ca
nc

7E+03 nc 3.

1. 8E+01
3. 7E+02
3. 7E+01
3. 7E+01
3. 1E+04

o0 oo o

1E-02 nc 2.

3.4E-01 ¢

6.6E-01 c
1.9E+00 ¢

7E+01 nc 3.

6. 2E+00
2. 5E+03

P RR NP R

N OPFR NW

1E+00
1E+00
2E+03
35+00
8E+00

. 8E+04

1E+02

7TE+01
3E+01

9E+00
1E+03

7E+04

1E-01

7E+02

.3E+02 n



Region I X Prelimnary Renediation Goals (01/01/94)

CONTAM NANT

Ni t r oguandi di ne

4-Ni trophenol

2-Ni tropropane

N-Ni trosodi - n- butyl am ne

N- Ni t r osodi et hanol am ne

N- Ni t rosodi et hyl ami ne

N- Ni t r osodi met hyl am ne

N- Ni t rosodi phenyl ani ne

N-Ni troso di-n-propyl am ne
N- Ni t roso- N- met hyl et hyl ami ne
N-Ni trosopyrralidine

m Ni trotol uene

p- Ni trot ol uene

Nor f | urazon

NuSt ar

COct abr onodi phenyl et her

Oct ahydr o- 1357-tetrani tro-1357-tetrazoci ne ( HWX)
COct anmet hyl pryophosphor am de
Oryzalin

Oxadi azon

Oxanyl

Oxyfluorfen

Pacl obut razol

Par aquat

Par at hi on

Pebul at e

Pendi met hal i n

Pent abr onp- 6-chl oro cycl ohexane
Pent abr onodi phenyl et her
Pent achl or obenzene

Pent achl oroni trobenzene
Pent achl or ophenol

Permet hrin

Key: i=IRIS h=HEAST e=ECAD x=W THDRAWN r=ROUTE EXTRAP.

TOXI CI TY VALUES

oSF
1/ (mg/ kg- d)

9. 4E+00 r

5. 4E+00 i
2. 8E+00 i

1.5E+02 i

(&

L1E+01 i
4.9E-03
7.0E+00 i

2.2E+01 i
2. 1E+00 i

0E- 02
0E- 02
0E- 02
0E- 04
OE- 03
0E- 02
0E- 03
0E- 02
0E- 03
5E- 02
0E- 03
3E-02
5E- 03
0E- 03
0E- 02
0E- 02
3E-02
OE- 03
OE- 04
6E-01
2E-01
0E- 02

GO RPN ONNDM OO MR WN OO NOW NDA PR

t=TOX. EQUIV.

(mg/ kg-d)

oRf D i SF

1.0E-01 i

5.7E-03 r

1.5E+02 i

7.0E+00 r
2. 2E+01 r
2. 1E+00 i

- - oz

—_—— - 3 ==

o-T T

J—

.0E-03 i
.0E-02 i

- - =
w w

1/ (gl kg- d)

©

I

ca=CANCER PRG nc=NONCANCER PRG

Resi denti al

\Y
iRfD (o}
(mg/ kg- d) C Soil (np/kg)
1.0E-01 r 0
0
.4E+00 h 5.7E-03 i 1
6E+00 i 0
. 8E+00 r 0
0 5. 7E-03
L9E+01 i 0
.9E-03 r 0
0 1.2E-01
0 3.9E-02
0 4.1E-01
1.0E-02 r 0 3. 9E+02
1.02-02 r 0 3. 9E+02
4.0E-02 r 0
7.0E-04 r 0 2. 7E+01
3.0E-03 r 0 1. 2E+02
5.0E-02 r 0 2. 0E+03
2.0E-03 r 0 7. 8E+01
5.0E-02 r 0 2. 0E+03
5.0E-03 r 0 2. 0E+02
2.5E-02 r 0 9. 8E+02
3.0E-03 r 0 1. 2E+02
1.3E-02 r 0 5. 1E+02
4.5E-03 r 0 1. 8E+02
6.0E-03 r 0 2. 3E+02
5.0E-02 r 0 2. 0E+03
4.0E-02 r 0 1. 6E+03
2.3E-02 r 0
2.0E-03 r 0 7.8E+01
8.0E-04 r 0 3. 1E+01
2.6E-01 r 3.0E-03r 0
1.2E-01 r 3.0E-02 r 0
5.0E-02 r 0 2. 0E+03
sat=SO L SAT. nmax=MAX. LIMT

Soi | (no/kg)

3. 9E+03 nc

1.6E-01
3.0E-01

ca
1.7E-02
1. 7E+02

ca

ca

ca

nc

nc

ca
ca

ca
ca

nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
nc
3. 7E+01 ca
nc
nc
3. 3E+00 ca*
7.1E+00 ca
nc

*=nc <100X ca

© N

PR PR A

M OO AP ON OO N OO N

. 9E-02

1E-01
3E-01
4E+00

0E+04
0E+04

2E+02
1E+03
1E+04
0E+03
1E+04
1E+03
6E+04
1E+03
3E+04
6E+03
1E+03

. 1E+04
. 1E+04

. 0E+03
. 2E+02

. 1E+04

PRELI M NARY REMEDI ATI ON GOALS ( PRGS)
I ndustrial

(ug/ mB)

1. 0E+05 nc

5.3E-01
1. 0E+00
ca
5. 6E-02
5. 8E+02
ca
ca
ca

ca
ca

ca
ca

1. 2E+02 ca
nc
nc

1. 1E+01 ca

2.4E+01 ca
nc

**=nc <10X ca

Ambi

o

N~

[

ww s e

PRENMNPEMPORRE NPREDN

ent Air Tap Water
(ug/ 1)
3. 7E+02 nc 3. 7E+03
9.1E-04 ca 4. 4E+01
1.5E-03 ca 1.6E-02
3.0E-03 ca 3. 0E- 02

7E-05 ca 5.7E-04 ¢
1.7E-04 ca 1.7E-03
1. 7E-00 ca 1. 7E+01

2E+03 ca 1.2E-02 ¢

9E- 04 ca 3.9E-03 ¢

OE-03 ca 4.1E-02 ¢

7E+01 nc 3.7E+02 c

7E+01 nc 3.7E+02 ¢

6E+00 nc 2. 6E+01

1E+01 nc 1. 1E+02

8E+02 nc 1. 8E+03

3E+00 nc 7.3E+01

8E+02 nc 1. 8E+03

8E+01 nc 1. 8E+02

1E+01 nc 9. 1E+02

1E+01 nc 1. 1E+02

7E+01 nc 4. TE+02

6E+01 nc 1. 6E+02

2E+01 nc 2. 2E+02

8E+02 nc 1. 8E+03

0E+09 nc 1. 5E+03
3.7E-01 ca 3. 7E+00

. 3E+00 nc 7.3E+01

9E+00 nc 2. 9E+01
3.3E-02 ca 3.3E-01
7.1E-02 ca 7.1E-01

. 8E+02 nc 1. 8E+03

o

o



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT

Prochl oraz
Profluralin
Promet on
Pronetryn
Pronam de
Propachl or
Propani |
Propargite
Por par gyl
Propazi ne
Propham
Propi conazol e
Propyl ene gl ycol
Propyl ene gl ycol,
Propyl ene glycol,
Propyl ene oxi de
Pursuit

Pydrin

Pyridine

Qui nal phos

Qui nol i ne

RDX (Cyclonite)
Resmet hrin

Ronnel

Rot ennone

Savey

Sel eni us Acid

Sel eni um

Sel enour ea

Set hoxydi m
Silver and conpounds
Si mazi ne

Sodi um azi de

al chol

nonet hyl et her
nononet hyl et her

Key: 1

i=IRIS h=HEAST a=ECAO x=W THDRAWN

r=ROUTE EXTRAP.

rial

. 2E+03

1E+03

5E+04
1E+03

TE+04
3E+04

1E+03
0E+04
0E+03
0E+04
0E+04
3E+04

0E+05
0E+05

0E+05

0E+05

. 6E+04

0E+03

. 1E+02

1E+04
1E+04
1E+03

6E+04
0E+04

0E+04
0E+04
2E+04

. 0OE+04

Ambi ent Air

(ug/ m8)
ca 5. 7E-02
nc 2. 2E+01
nc 5. 5E+01
nc 1.5E+01
nc 2. TE+02
nc 4. TE+01
nc 1. 8E+01
nc 7.3E+01
nc 7. 3E+00
nc 7.3E+01
nc 7.3E+01
nc 4. TE+01
max 7. 3E+04
max 2. 6E+03
max 2. 1E+03
max 9. 1E+02
nc 9. 1E+01
nc 3. 6E+00
nc 1. 8E+00

2.4E-01 ca

2. 6E+01 ca
nc 1. 1E+02
nc 1. 8E+02
nc 1.5E+01
nc 9. 1E+01
nc
nc
nc
nc 3. 3E+02
nc

2. 4E+01 ca*

1. 5E+01 nc

ca **=nc < 10X ca

TOXI CI TY VALUES \Y PRELI M NARY REMEDI ATI ON GOALS ( PRGS)
oSF oRf D i SF iRfD O Residential I ndust
1/ (mg/ kg-d) (nmg/kg-d) 1/ (ng/kg-d) (mg/ kg-d) C Soil (mg/kg) Soil (ng/kg)
1.5E-01 i 9.0E-03 i 1.5E-01 r 9.0E-03 r 0 3.5E+02 ca 9
6. 0E-03 h 6. 0E-03 r 0 2. 3E+02 nc 8.
1.5E-02 i 1.5E-02 r 0 5. 9E+02 nc 1.
4.0E-03 i 4.0E-03 r 0 1. 0E+02 nc 4.
7.5E-02 i 7.5E-02 r 0 2. 9E+03 nc 7.
1.3E-02 i 1.3E-02 r 0 5. 1E+02 nc 1.
5.0E-03 i 5.0E-03 r 0 2. 0E+02 nc 5.
2.0E-02 i 2.0E-02 r 0 7.8E+02 nc 2.
2.0E-03 i 2.0E-03 r 0 7.8E+01 nc 2.
2.0E-02 i 2.0E-02 r 0 7.8E+02 nc 2.
2.0E-02 i 2.0E-02 r 0 7. 8E+02 nc 2.
1.3E-02 i 1.3E-02 r 0 5. 1E+02 nc 1.
2. 0E+01 h 2. 0E+01 r 0 1. 0E+05 nmax 1.
7.0E-01 h 7.0E-01 r 0 2. 7E+04 nc 1.
7.0E-01 h 5.7E-01 i 0 2. 7E+04 nc 1.
2.4E-01 i 8.0E-03 r 1.3E-02 i 8.6E-03 i 1
2.5E-01 i 2.5E-01 r 0 9. 8E+03 nc 1.
2.5E-02 i 2.5E-02 r 0 9. 8E+02 nc 2
1.0E-03 i 1.0E-03 r 0 3. 9E+01 nc 1.
5. 0E-04 i 5.0E-04 r 0 2. 0E+01 nc 5
1.2E+01 h 1.2E+01 r 0 7.1E-02 ca
1.1E-01 i 3.0E-03 i 1.1E-01 r 3.0E-03 r 0 7. 7TE+00 ca
3.0E-02 i 3.0E-02 r 0 1. 2E+03 nc 3.
5.0E-02 h 5.0E-02 r 0 2. 0E+03 nc 5.
4.0E-03 i 4.0E-03 r 0 1. 6E+02 nc 4.
2.5E-02 i 2.5E-02 r 0 9. 8E+02 nc 2.
5.0E-03 i 0 3. 9E+02 nc 1.
5.0E-03 i 0 3. 9E+02 nc 1.
5.0E-03 h 0 3. 9E+02 nc 1.
9.0E-02 i 9.0E-02 r 0 3. 5E+03 nc 9.
5.0E-03 i 0 3. 9E+02 nc 1
1.2E-01 h 5.0E-03 i 1.2E-01 r 2.0E-03r 0 7. 1E+00 ca*
4.0E-03 i 4.0E-03 r 0 1.6E+02 nc 4. 1E+03 nc
t=TOX. EQUI V. ca=CANCER PRG nc=NONCANCER PRG sat=SO L SAT. max=MAX. LIMT *=nc <100X

Tap Water
(ug/ 1)
ca 3.3E+02 ca
nc 2. 2E+02 nc
nc 5. 5E+02 nc
nc 1.5E+02 nc
nc 2. 7TE+03 nc
nc 4. 7E+02 nc
nc 1. 8E+02 nc
nc 7.3E+02 nc
nc 7.3E+01 nc
nc 7.3E+02 nc
nc 7.3E+02 nc
nc 1. 0E-09 nc
nc 7. 3E+05 nc
nc 2. 6E+04 nc
nc 2. 6E+04 nc
6. 6E-01 ca 2.9E-01 ¢
nc 9.1E+03 n
nc 9.1E+02 n
nc 3.7E+01 n
nc 1.8E+01 n
7.1E-04 ca 7.1E-03 ¢
7.7E-02 ca 7.7E-01 ¢
nc 1.1E+03 ¢
nc 1. 8E+03 ¢
nc 1.5E+02 n
nc 9.1E+02 n
1.8E+02 n
1. 8E+02
1.8E+02 n
nc 3. 3E+03
1. 8E+02
7.1E-02 ca 7.1E-01
1. 5E+02



Region I X Prelininary Renmediation Goals (01/01/94)

CONTAM NANT

Thiram

Tin and conpounds

Tol uene

Tol uene- 2, 4-di am ne
Tol uene- 2, 5-di ani ne
Tol uene- 2, 6-di ami ne
Toxaphene

Tral onethrin

Triallate

Triasul furon

1,2, 4-Tribronmobenzene
Tributyltin oxide (TBTO
2,4,6-Trichloroaniline

2,4,6-Trichloroaniline hydrochloride

1,2,4-Trichl orobenzene
1,1, 1-Trichl oroet hane
1,1, 2-Trichl oroet hane
Trichl oroet hyl ene (TCE)
Trichl orof | uor onet hane
2,4,5-Trichl orophenol
2,4,6-Trichl orophenol

2,4,5-Trichl orophenoxyacetic Acid
2-(2,4,5-Trichl orophenoxy) propionic acid

1,1,2-Trichl oropropane
1,2,3-Trichl oropropane
Et hyl acetate

1,2,3-Trichl oropropene

1,1,2-Trichloro-1,2,2-trifluroethane

Tri di phane

Triethyl am ne
Trifluralin
Trimethyl phosphate

Key: i=IRI'S h=HEAST

e=ECAO x=W THDRAWN

TOXI CI TY VALUES v
oSF oRf D i SF i RFD o
1/ (mg/ kg-d)  (mg/kg-d) 1/ (mg/kg-d)  (mg/ kg-d) c
5.0E-03 i 5. 0E- 03
6.0E-01 h

2. 0E-01 i 1. 1E-01
3.2E+00 h 3.2E+00 r 0
6.0E-01 h 6.0E-01 r 0
2.0E-01 h 2.0E-01 r 0

1. 1E+00 i 1. 1E+00 i
7.5E-03 i 7.5E-01 r 0
1.3E-02 i 1. 3E-02
1. 0E-02 i 1.0E-02 r 0
5. 0E- 03 i 5.0E-03 r 0
3.0E-05 i 3. 0E-05

3.4E-02 h 3.4E-02 1
2.9E-02 h 2.9E-02 r 0
1. 0E-02 i 2. 6E-03
9.0E-02 h 2.9E-01 x 1
5.7E-02 i 4.0E-03 i 5.6E-02 i 4.0E-03 r 1
1.1E-02 e 6.0E-03 e 6.0E-03 e 6.0E-03 r
3.0E-01 i 2. 0E-01
1. 0E-01 i 1.0E-01 r 0
1. 1E-02 | 1.1E-02 i 0
1. 0E-02 i 1. OE- 02
8.0E-03 i 8. 0E- 03
5. 0E- 03 i 5. 0E- 03
2.7E+00 e 6.0E-03 i 2.7E+00 r 5.0E-03 r
5.0E-03 h 5. 0E- 03
3. 0E+01 i 8. 6E+00 h 1
3. 0E-03 i 3.0E-03 r 0
2.0E-03 r 2. 0E-03
7.7E-03 i 7.5E-03 i 7.7E-03 r 7.5E-08 1 0 1.
3.7E-02 h 3.7E-02 r 0

r=ROUTE EXTRAP. t=TOX. EQUIV. ca=CANCER PRG nc=NONCANCER PRG sat=SOlL SAT.

PRELI M NARY REMEDI ATI ON GOALS ( PRGS)
Anbi ent Air

Resi denti al
Soi | (no/kg)

.7E-01
. 3E+04

. 8E+03

. 9E+02

. 9E+02

. 0E+02

. 9E+01

. 0E+02

. 9E+00

.3E-01
. 7TE+01

0
0
1
2
2
7
0
2
0
3
2
0
0
2

h 1
3
2
1
1
9
7
0
0
1
1
0
1
4. 1E+02
1. 2E+02

i 1

1E+02 ca**
2. 3E+01

max=MAX. LIMT

I ndustrial
Soi | (no/kg)
2. 0E+02 nc
4. 7TE+04 nc
2. 8E+02 sat
ca 8. 9E-01
nc 1. 0OE+05
nc 1. OE+05
8. 7E-01 ca
nc 7.7E+03
5. 1E+02 nc
nc 1. 0E+04
nc 5. 1E+03
1. 2E+00 nc
2.5E+01 ca
ca 9. 9E+01
5. 5E+02 sat
sat 3. 0E+02
ca 5. 1E+00
1. 4E+01 ca*
4. 1E+02 sat
sat 9. 3E-01
ca 2. 6E+02
3. 9E+02 nc
3. 1E+02 nc
3. 1E+02 sat
3. 1E+02 sat
3. 0E+02 sat
sat 4. 1E+02
nc 3. 1E+03
8. 6E+01 nc
3. 7E+02 ca*
ca 7.71+01
*=nc < 100X xa **=nc

(ug/ mB)

&

. 1E+03
1. 0E+05
2. 0E+02

2. 6E+00

1. 3E+04

3. 1E+01

8. 4E+01

5. 5E+02

2. 5E+01
4. 1E+02

0E+04
. 2E+03
. 1E+02
. 1E+02

3. 0E+02

1. 2E+02

1. 1E+00 ca*
2.

ca

<10X ca

nc
max
sat

nc

N

[

. 7E-03

. 2E+03

. 3E+02

. 7TE+01

. 7TE+01

. 8E+01

.9E-01

. OE+03

.5E-01

. 7TE+02
. 8E-01

. 1E+04
. 1E+01

3E-01

Tap Water
(ug/ 1)

1. 8E+01 nc
4. 0E+02 nc

ca 2. 7E-02
nc 2. 2E+04

>

nc 7.3E+03 n

7.6-03 ca

nc 2. TE+02
4. 7E+01 nc

nc 3. 7TE+02

nc 1. 8E+02
1.1E-01 nc
2.5E-01 ca

ca 2. 9E+00
9. 4E+00 nc

nc 1. 5E+03

ca 3.2E-01
1.4+00 ca*
7.3E+02 nc

nc 3. 7E+03

>

=

>

ca 7.7E+00 n

. 7E+01 nc

3

2. 9E+01 nc
1. 8E+01 nc
3.2E-03 ca

1. 8E+01 nc
nc 7.8E+04
nc 1. 1E+02
7.3+00 nc

1.1E+01 n

ca 2. 3E+00

n
n

n

I

N

N

w

. 9E+02
. 8E+01
. OE+01

. 8E+02 nc

2. 2E+04 nc

. 3E+02 nc

7.7E-02 ¢

.7E+02 n

. 1E+00 n
. 5E+00

o

.3E+01 n

.5E+00 n
.7E+03 ¢

TE+02

> 335 o

.8E+01 n

1.5E+01 n



APPENDI X B
DETERM NATI ON OF REMEDI ATI ON GOALS IN
SO L AND GROUNDWATER

Table B-1
Li st of Chemicals of Potential Concern in
Soils and Potential Applicable or Relevant and Appropriate
Requi renents (ARARs) and Qther Potential Criteria to be Considered
WIllianms Air Force Base
(page 1 of 4)

Ari zona Healt h- Ri sk- Based
Based Soi l Cal cul ated Al |l owabl e Background
Chem cal of Potenti al Qui dance Level a Concentration in Soil Levels in Soilb
Concern (no/ kg) (my/ kg) ( o/ kg) Locati on(s)

Acet one 12, 000 5,490 FT-02
SD- 10

ST-08

DP-13

SS-01

Al pha- Chl or dane 1.0c 0. 246 - LF-04
Benzene 47 0.512 FT-02
Benzoic Acid NAd 110, 000 ST-08
Benzyl Al cohol 35, 000 8, 240 - ST-08
Bet a- BHC 0.76 0.178 - LF-04
bi s(2- 97 22.9 - LF-04
et hyl hexyl ) pht hal ate FT-02
SD- 10

SD- 09

SD- 08

DP-13

Chl orof orm 220 0.074 FT-02
220 0.219 SD- 10

Chrysene 0.11 NAd 0.078 - 0.64 ST-08
4,4' -DDD 5.7 1.34 LF-04
4,4' - DDE 4.0 0. 942 LF-04
4,4' - DDT 4.0 0.942 LF- 04
1, 2- Di chol or obenzene 10, 000 2,470 ---- FT-02
1, 4- D chl or obenzene 1, 200 13. 4 ---- LF- 04
FT-02

Dieldrin 0.09 0.02 LF- 04
Di et hyl pht hal ate 94, 000 22,000 ---- LF- 04
ST-08

SS-01

SD- 09



Chemi cal of Potential

Concern

Di net hyl pht hal at e
Di - n- butyl pht hal ate

Di - n-octyl pht hal ate
Et hyl al coho
Et hyl benzene

Ganma- chl or dane
Met hyl et hyl ket one
Met hyl ene chl ori de

4- Met hyl pheno
Pent achl or opheno
Phenant hr ene
Phenol

Pyrene
Tet r achl or oet hene

Tol uene

1, 2,4-Trichl orobenzene

Ari zona Heal t h-

Based Soi

(my/ kg)

NAe

12, 000

12, 000

1. 0c
5, 800
180

11

70, 000

3, 500
27

23, 000
23, 000
23, 000
23, 000
23, 000

150

Table B-1
(page 2 of 4)

Ri sk- Based

Cal cul ated Al |l owabl e
Qui dance Levela Concentration in Soi

(my/ kg)

27,500
2,330

549

4,940

0. 246
742

1.86
5.49
32.4
56.2
75.8

2.67

16, 500

824
12.6

11, 000
11, 000
8.85
17. 4
11, 000

35.7

Backgr ound

Levels in Soilb

(mg/ kg)

Locati on(s)

SD- 09
LF- 04
ST-08
SS-01
SD- 09
SD- 09
SD- 09
FT-02
SS-01
ST- 05
ST- 06
LF-04
FT-02
FT-02
SD- 10
SS-01
ST-07
ST-08
ST-08
LF-04
ST-08
SD- 09
SD- 10
DP-13
SD- 09
ST-08

FT-02
SD- 10
SD- 09
DP-13
ST-05

LF- 04



Chemi cal of Potenti al
Concern

Xyl enes

Ant i nony

Beryllium

Cadm um

Chromi um (Tot al )
Copper

Cyani de

Lead

Mer cury

Si |l ver

Thal | i um

Zi nc

Table B-1
(Page 3 of 4)

Arizona Heal t h-

Based Soi |

Qui dance Level a

(my/ kg)

230, 000
85, 600
65, 700

110, 000

110, 000

a7

0.32

58

1,700
22,000
2,600
84
35
840

8.2

23, 000

R sk Based

Cal cul ated Al | owabl e

Concentration i
(mo/ kg)

4,870

31.3

0.212

14.0

2.08

2,900
1,560
54.8
23.5
235

5.48

15, 600

n Soil

Backgr ound
Level s in Soil

(my/ kg)
<1
1.0 - 1.5
15 - 100
15 - 200
10 - 100
0.01 - 0.48
25 - 150

Locati on(s)

Ft - 02
SS-02
ST-05

ST- 06

ST-08

SD- 09
SD- 10
DP-13
ST-08
LF-04
SD- 09
SD- 10
SS-01
LF-04
FT-02
SD- 09
SD- 10
SS-01
ST-08
SD- 09
SS-01
ST-08
SD- 09
FT-02
SD- 09
SD- 10
SS-01
LF-04

LF- 04



Table B-1
(Page 4 of 4)

a From Arizona Department of Environmental Quality, Cuidance Levels for Contaninants in Drinking
Water and Soil, June 1992.

b Background concentrations of netals for the Phoeni x area taken from"El enent Concentrations in
Solid and G her Surficial Materials of the Contem nous United States," USGS Geol ogi cal Survey
Prof essi onal Paper 1270, 1984. PAH background in surface soils from ATSDR, 1989.

¢ Val ue based on Chl ordance.

No EPA approved toxicity information is available for devel oping an action |evel for this conmpound.

e USGS, 1991.

o

LF-04 = Landfill

FT-03 = Fire Protection Training Area No. 1

SD-10 = Northwest Drai nage Area

DP-13 = Pesticide Burial Area

SS-01 = Hazardous Materials Storage Area

ST-05 = Underground Storage Tanks at Building 789
ST-06 = Underground Storage Tanks at Building 725
ST-07 = Underground Storage Tanks at Buil ding 1086
ST-08 = Underground Storage Tanks at Buil ding 1085



Table B-2
Chem cal s of Potential Concern in Soils and
Remedi ati on Goal s (R&)
WIllianms Air Force Base
(Page 1 of 3)

RGsa

Criteria To Be

Cheni cal of Potential Consi der ed

Concern (rmo/ kg) Ctation Locati on(s)

Acet one 5, 490 USAF R sk-Based Al l owabl e Concentration SD- 10

5, 490 USAF R sk-Based Al |l owabl e Concentration DP- 13

5, 490 USAF R sk-Based Al l owabl e Concentration SS-01

5, 490 USAF R sk-Based Al |l owabl e Concentration ST- 08

Al pha- chl or odane 0. 246 USAF R sk-Based Al |l owabl e Concentration LF-04

Benzoic Acid 110, 000 USAF R sk-Based Al l owabl e Concentration ST- 08

Benzyl Al cohol 8, 240 USAF R sk-Based Al l owabl e Concentration ST- 08

Bet a- BHC 0.178 USAF R sk-Based Al l owabl e Concentration LF-04

bi s(2- et hyl hexyl ) pht hal ate USAF R sk-Based Al l owabl e Concentration LF-04

22.9 USAF R sk-Based Al |l owabl e Concentration SD- 10

22.9 USAF R sk-Based Al |l owabl e Concentration DP- 13

22.9 USAF R sk-Based Al |l owabl e Concentration ST- 08

Chl orof orm 0.219 USAF R sk-Based Al l owabl e Concentration SD- 10

Chrysene 43 USAF R sk-Based Al l owabl e Concentration FT-03

FT- 08

4,4' -DDD 1.34 USAF R sk-Based Al l owabl e Concentration LF-04

4,4' - DDE 0.942 USAF R sk-Based Al l owabl e Concentration LF-04

4,4' - DDT 0.942 USAF R sk-Based Al | owabl e Concentration LF-04

1, 4- D chl or obenzene 13.4 USAF R sk-Based Al l owabl e Concentration LF-04

Dieldrin 0.02 USAF R sk-Based Al | owabl e Concentration LF-04

Di et hyl pht hal ate 22,000 USAF R sk-Based All owabl e Concentration LF-04

22,000 USAF R sk-Based Al l owabl e Concentration SS-01

22,000 USAF ri sk-based al |l owabl e concentration ST- 08

Di - n- butyl pht hal ate 2, 300 USAF R sk-Based Al l owabl e Concentration LF-04

2,330 USAF R sk-Based All owabl e Concentration SS-01

2,330 USAF R sk-Based Al |l owabl e Concentration ST-08

Et hyl bezene 4,940 USAF R sk-Based Al |l owabl e Concentration SS-01

4,940 USAF R sk-Based Al | owabl e Concentration ST- 05

4,940 USAF R sk-Based Al | onabl e Concentration ST- 06



Table B-2
(Page 2 of 3)
RGsa

Criteria To Be

Cheni cal of Potential Consi der ed

Concern ( o/ kg) Ctation Locati on(s)

Ganmra- chl or dane 0. 246 USAF R sk-Based Al l owabl e Concentration LF-04

Met hyl ene chl ori de 5.49 USAF R sk-Based Al l owabl e Concentration Sh- 10

32.4 USAF R sk-Based Al l owabl e Concentration SS-01

56. 2 USAF R sk-Based All owabl e Concentration ST- 07

75.8 USAF R sk-Based All owabl e Concentration ST-08

4- Met hyl phenol NAb ST-08

Pent achl or ophenol 2.67 USAF R sk-Based Al l owabl e Concentration LF-04

Phenant hr ene NAb ST-08

Phenol 16, 500 USAF R sk-Based Al l owabl e Concentration SD- 10

16, 500 USAF R sk-Based Al l owabl e Concentration DP- 13

Tet rachl or oet hene 12. 6 USAF R sk-Based Al l owabl e Concentration ST- 08

Tol uene 11, 000 USAF R sk-Based Al l owabl e Concentration SD- 10

17. 4 USAF R sk-Based Al l owabl e Concentration DP- 13

11, 000 USAF R sk-Based Al l owabl e Concentration ST- 05

1,2, 4-Trichl orobenzene 35.7 USAF R sk-Based Al l owabl e Concentration LF-04

Xyl enes 85, 600 USAF R sk-Based Al l owabl e Concentration SS-01

65, 700 USAF R sk-Based Al l owabl e Concentration ST-05

110, 000 USAF R sk-Based Al l owabl e Concentration ST- 06

110, 000 USAF R sk-Based Al l owabl e Concentration ST-08

Ant i nony 31.3 USAF R sk-Based Al l owabl e Concentration SD- 10

31.3 USAF R sk-Based Al l owabl e Concentration DP- 13

31.3 USAF R sk-Based Al l owabl e Concentration ST-08

Beryllium 1.2 Backgr ound Concentration LF-04

1.2 Backgr ound Concentration SD- 10

1.2 Backgr ound Concentration SS-01

Cadm um 14.0 USAF R sk-Based Al l owabl e Concentration LF-04

14.0 USAF R sk-Based Al l owabl e Concentration SD- 10

14.0 USAF R sk-Based Al l owabl e Concentration SS- 01

14.0 USAF R sk-Based Al l owabl e Concentration ST-08

Copper 2,900 USAF Ri sk-Based Al | owabl e Concentration SS-01

Cyani de 1, 560 USAF R sk-Based Al | owabl e Concentration ST- 08

Silver 235 USAF Ri sk-Based All owabl e Concentration SD- 10

235 USAF Ri sk-Based Al | owabl e Concentration SS-01



Table B-2
(Page 3 of 3)
RGsa

Criteria To Be

Chem cal of Potenti al Consi der ed
Concern (rmo/ kg) Ctation Locati on(s)
Thal I i um 5.48 USAF R sk-Based Al |l owabl e Concentration LF- 04
Zi nc 15, 600 USAF R sk-Based Al |l owabl e Concentration Lf-04

a These RGs apply to both soil treatnent standards and final in situ standards
b No EPA approved toxicity information is available for devel oping an RG for this conpound.

LF-04 = Landfill

FT-03 = Fire Protection Training Area No. 1

SD-10 = Northwest Drai nage Area

DP-13 = Pesticide Burial Area

SS-01 = Hazardous Materials Storage Area

ST-05 = Underground Storage Tanks at Buil ding 789
ST-06 = Underground Storage Tanks at Building 725
ST-07 = Underground Storage Tanks at Buil ding 1086
ST-08 = Underground Storage Tanks at Buil ding 1085



Table B-3

Li st of Contami nants of Potential Concern in G oundwater and
Applicabl e or Rel evant and Appropriate Requirenents (ARARs)
and G her Criteria to be Considered (all value are ug/L)
WIlliams Air Force Base
(Page 1 of 2)

ARARs Gher OGiteria To Be Considered (TBC)
Ri sk- Based
Ari zona Cal cul at ed
Aqui fier Feder al Feder al Heal t h- Based Al | owabl e Backgr ound
Feder al Federal Arizona Water Quality Pr oposed Pr oposed Cui dance Concentration in Levels in
Chem cal of Potenti al MCLa MCLG MCLb St andar dsc MCL MCLG Level d G oundwat er G oundwat er e
Concern

Acet one 700 3, 650
Benzene 5.0 5.0 5.0 1.2 2.9
bi s(2- et hyl hexyl ) pht hal ate 6. Of of 2.5 6.1
Br om de NAg NAf
Br onodi chl or onet hane 100 100 0. 27 ?
Carbon di sul fide 700 3, 650
Met hyl ene chl ori de 5. Of of NAh 4.7 11
Tet rachl or oet hene 5.0 0 NAh 5.0 0.7 2.0
Tol uene 1, 000 1, 000 NAh 1, 000 1, 400 7, 300
Tri chl or oet hene 3.2 3.2 120 7.7
Ant i nony 6. Of 6. Of 2.8 15
Beryl i um 0. 008 0. 02 <1.0-7.0
Cadmi um 5.0 5.0 3.5 18 <1.0
Chrom um 100i 100i 100i 100i 100i 180 <1.0-12
Copper 1, 300i 1, 300 N Ah 1, 300 1, 300k 1, 300 1, 350 <10- 30
Lead 500 0 500 5.0 15* 5.0 26 <10- 14
Manganese 700 3, 650 <1.0-20
N ckel 100f 100f 140 730
Nitrate 10, 000 10, 000 11, 000 --- 1, 470- 33, 800i
Sel eni um 50 50 50 180 1.0-3.0
Si | ver 50 50 50 50 110
Ur ani um 20 20 21 110
Zi nc NAh 1, 400 7, 300 <3.0-3.8



SKQ MO o O T

[SNPE—

Table B-3

(Page 2 of 2)

a US. EPA 40 CFR Parts 141, 142, 143, 1991.

Arizona Aquifer Water Quality Standards, May 1992.
ADEQ Aquifier Water Quality Standards, to be enacted in early 1993.

Arizona Human Heal t h- Base Cui dance Levels for Ingestion of Contami nants in Drinking Water and Soil, June 1992.

USGS, 1992

New final drinking water standards effective January 1994, FR July 17, 1992.

No U S. EPA-approved toxicity information is available for devel oping an RG for this conpound.

Monitor in accordance with R18-4-223.F and R18-4-223.B.5, Public and Sem -Public Water Supply Systens Rul es,
Total Chrom um

Not a source MCL - MCL is in distribution system

k Federal treatnent requirenments effective Decenber 7, 1992.

Background nitrate data fromSalt R ver Projects Wlls (See Appendix E of Q)1 Final FS Report

ADEQ - Arizona Departnent of Environmental Quality
MCL - Maxi mum Cont am nant Level
MCLG - Maxi mum Cont am nant Level Goal

ADEQ August 11, 1989.



Chem cal of Potenti al

Concern

Acet one

Benzene

bi s(2- et hyl hexyl ) pht hal ate
Brom de

Br onodi chl or onet hane
Carbon di sul fide

Met hyl ene chl ori de
Tet rachl or oet hene
Tol uene

Tri chl or oet hene
Ant i nony

Beryl |ium

Cadmi um
Chrom um (total)
Copper

Lead

Manganese
N ckel
Nitrate
Sel eni um
Silver
Zinc

Ur ani um

Table B-4

Cheni cal - Speci fi c ARARs

Li st of Chem cals of Potential

Renedi ati on Goal s (RGs)
WIllianms Air Force Base

RGsa

Rel evant and

Appl i cabl e Appropriate
(ng/L) (ng/L)

700
5.0

100
700
5.0
5.0
1000
3.2
6.0
<1.0-7.0
5.0
100
1, 300

15

700
100
1, 470-33, 800
50
50
1,400
20

a These RGs apply to both effluent treatment standards and fi nal
b No EPA approved toxicity information is available for devel oping an RG for this conpound.

Criteria To Be
Consi der ed

(ng/L)

6.0

Background concentrations

Backgr ound concentrations

in situ standards.

Concern in G oundwat er and

Ctation

AZ HBGL
Feder al
Feder al

Feder al
AZ HBG
Feder al
Feder al
Feder al
Feder al
Feder al

Feder al
Feder al

MCL
MCL, effective January 1994

MCL

MCL, effective January 1994
MCL
MCL
MCL
MCL, effective January 1994

MCL
MCL

EPA CSWER June 24, 1990 (val ues
effective Decenber 1992)
EPA CSWER June 24, 1990 (val ues
effective Decenber 1992)

AZ HBGL
Feder al

Feder al
Feder al
AZ HBGL

Feder al

MCL, effective January 1994

MCL
MCL

MCL



APPENDI X C
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS



Locati on

Hazardous waste site

Table G 1

Locati on-Specific Applicable or Rel evant and Appropriate Requirenents
WIllianms Air Force Base

Requi r errent (' s)

Actions to limt worker exposure
to hazardous wastes or
hazar dous substances, incl uding

trai ning and nonitoring.

H storic project owned Action to preserve historic

or controlled by
Federal Agency

Wthin area where
action may cause
i rreparabl e harm
or destruction of
significant artifacts

| oss,

property; planning of action to
m nimze harmto National
H storic Landnarks

Action to recover and preserve
artifacts

aCriteria is applicable for Alternatives A or B.
bCriteria is relevant and appropriate for Alternatives A or B.

Prerequi site(s)

Construction, operations and
mai nt enance, or other activities
with potential worker exposure.

Property included in or eligible

for the National Register of
H storic Pl aces

Alteration of terrain that
threatens significant scientific,
prehistoric, historic, or
ar chaeol ogi cal data

Ctation Conmment s

29 CFR 1910. 120

National H storic
Preservation Act,
Section 106 (16 USC
470 et seq.); 36 CFR

Part 800

Nat i onal
Ar chaeol ogi cal and
H stori cal
Preservation Act (16
USC Section 469);
36 CFR Part 65



Action

Air Em ssions
Cont r ol
Reredi ati on

G oundwat er
Vel |

Install ation,
Devel opnent,
Testing, and
Sanpl i ng

G oundwat er
Moni t ori ng

Surface Water
Cont r ol

During

Table G2
Action-Specific Applicable or Rel evant and Appropriate Requirenents
WIllianms Air Force Base
(Page 1 of 3)
Requi renent (s) Prerequisite(s) Ctation Coment s
Em ssi on of VCCs,
particul ate, and gaseous air
cont am nants

Control of air em ssions of volatile organics,
particul ates, and gaseous contam nants.

Mari copa County Air
Qual ity Standards
(Rul es 200, 210, 220,
320) as dictated by
the Cean Air Act

Any nonwaste material (e.g., groundwater or soil) that
contains a |listed hazardous waste nust be nmanaged as if it
were a hazardous waste.

Nonwast e materi al
| i sted hazardous waste

containing RCRA "contained in"
principle

G oundwat er nmonitoring at new or existing RCRA di sposal
units.

Creation of a new di sposal 40 CFR 264 - Subpart
unit, renedial actions at an F

exi sting RCRA unit or disposal

of RCRA hazardous waste.

RCRA hazar dous waste

treated, stored, or disposed
after the effective date of the
requirenents.

Prevent run-on and control and collect run-off froma 24-hour
25-year storm(land treatnent facility).

40 CFR 264.301 (f)(9)



Action

Closure with
Waste in
Pl ace

Cappi ng (See
al so dosure
with Waste in
Pl ace for

addi ti onal
associ at ed
requirenents)

Table G2
(Page 2 of 3)

Requi renent (s)

Al contam nated equi pnent, structures and soils nust be
properly di sposed of or decontam nat ed.

File a survey plat with local zoning authority indicating the

| ocati on and di nension of the landfill cell.

File a post-closure notice with the Maricopa County

Recorder's office that notifies potential buyers in perpetuity of
the location of the landfill and restricted uses under 40 CFR

Subpart G
Installation of final cover (see Capping).
30-year post-closure car and groundwat er mnonitoring.

Pl acement of a cap over waste requires a cover designed
and constructed to:

I Function with m ni mum mai nt enance;

! Pronote drainage and minimze erosion or abrasion of the

cover;

I Acconpdate settling and subsidence so that the cover's
integrity i s maintained.

Restrict post-closure use of property as necessary to prevent

darmage to the cover.

Maintain the integrity and effectiveness of the final cover,
i ncl uding making repairs to the cap as necessary to correct
the effects of settling, subsidence, erosion, or other events.

Prevent run-on and run-off from damagi ng cover.

Protect and nai ntain surveyed benchnarks used to | ocate
landfill.

Prerequisite(s) Ctation

Applicable to | and di sposal of 40 CFR 264. 114
hazar dous waste. Applicable

t o RCRA hazardous waste

(listed or characteristic) placed 40 CFR 264.116
at site after the effective date
of the requirenents, or placed
into another unit. Not
applicable to naterial treated,
stored, or disposed only

before the effective data of the
requirenents, or if treated in-
situ or consoldiated within

area of contam nati on.

40 CFR 264. 119

40 CFR 264. 310
40 CFR 264. 310

RCRA hazar dous wast e

pl aced at site after the
effective data of the

requi renents, or placenent of
hazar dous waste into anot her
unit will nake requirenents
appl i cabl e when the waste is
bei ng covered with a cap for

the purposes of leaving it
behind after the remedy is

conpl eted. Capping w t hout
such placenment will not nmake

requi renents applicable.

40 CFR 310(a)

40 CFR 264.117 (c)

40 CFR 264.310
(b) (1)

40 CFR 264.310 (b)

40 CFR 264.310 (b)

Conment s



Action

Cont ai ner
St or age
(On-Site)

Table G2

(Page 3 of 3)

Requi renent (s) Prerequisite(s)

Cont ai ners of hazardous waste nust be: RCRA hazardous waste (listed or

characteristic) held for a

! Maintained to good condition tenporary period before

! Conpatible with hazardous waste to be stored el sewhere. (40 CFR 264.10) in a

container. (i.e., any portable device
1 dosed during storage (except to add or renove waste) in which a material is stored,

transported, disposed of, or
I nspect container storage areas weekly for deterioration. handled).

Pl ace containers on sloped, crack-free base, and protect from

contact with accumulated liquid. Provide containment systemwith a
capacity of 10 percent of the volune of containers of free |iquids.

Renove spilled or | eaked waste in a tinely nmanner to prevent
overflow of the contai nnent system

Keep containers of ignitable or reactive waste at |east 50 feet from
the facilitiy's property line.

Keep inconpatible naterials separate. Separate inconpatible
material s stored near each other by a dike or other barrier.

At closure, renpve all hazardous waste and residues fromthe

contai nnent system and decontam nate or renove all containers,
l'i ners.

St orage of banned wastes nust be in accordance with 40 CFR 268.
Wien such storage occurs beyond one year, the owner/operator
bears the burden of proving that such storage is solely for the
pur pose of accurul ating sufficient quantities to allow for proper
recovery, treatnent, and disposal.

a Criteria is applicable for Alternatives A or B.
b Criteria is relevant and appropriate for Alternatives A or B.

Citation

40 CFR 264. 171

40 CFR 264.172

40 CFR 264. 173

40 CFR 264. 174

40 CFR 264. 175

40 CFR 264.176

40 CFR 264. 177

40 CFR 264.178

40 CFR 268. 50

Conment s

These requirenents
are applicable for any
contani nated soil or
groundwat er or
treatment system
waste that mght be
cont ai neri zed and
stored on site prior to
treatment or final
di sposal . G oundwat er
or soil containing a
listed waste must be
managed as if it were
a hazardous waste to
long as it contains the
listed waste.



10.
11.

APPENDI X D
COST ESTI MATES

Table D-1. Alternative A
NO ACTI ON COST ESTI MATE
Annual Operating and Mi ntenance Costs

WIllianms AFB
Proj ect - 409735. 30. 25. 001
CS-TabD-1. xI's - 08/30/93

UNIT COST
COST COVPONENT ($) UNIT QUANTI TY
Qperating |abor (a) 50 hour (hr) 136
Mai nt enance
Material s
Uilities
Di sposal
Pur chased servi ces
Monitoring Soil Sanples 10, 200 sanpl i ng 1
(20 sanpl es) event
Moni t ori ng G oundwat er 4404 sanpl i ng 2
Sanpl es (6 sanpl es) event

Admi ni stration
Dat a eval uation 70 hr 24
SUBTOTAL COPERATI NG COSTS
I nsurance, permts, taxes
Rehabi litation costs
Cont i ngency 15% operating costs
Periodic site review (b)

TOTAL ANNUAL OPERATI NG COST (+50% -30%

a. Including 1 soil sanpling event and 2 groundwater sanpling events.
b. Every 5 years, cost shown is allocation for 1 year.
NA - not applicable

UNI TS/
PERI CD

hr/year
NA
NA
NA
NA

sanpl i ng/ year
event

sanpl i ng/ year
events

hr/ 6 nonths

CosT
($/ year)

6, 800

10, 200

8, 800

3, 400
29, 200

4,400
20, 000

53, 600



Tabl e D 2.

Al ternative B

CAPPI NG COST ESTI MATE AT LF-04

Capita

WIllianms AFB
Proj ect - 409735. 30. 23. 002
CS- WOULS4- 03/ 22/ 93
COST COVPONENT
DI RECT CAPI TAL COSTS

1. Site Preparation
2. Capping

3. Drainage Ditch
4. Fence

TOTAL DI RECT OOST (TDQ)

| NDI RECT CAPI TAL CCSTS

1. Engineering and Design

2. License, pernit, legal fees
3. Start-up

4. Contingency

TOTAL | NSTALLED COST (+50% - 30%)

NA - not applicable

Cost s

DESCRI PTI ON

Clearing and G ubbing 36.6 Acres
Soi | Cover and Rubblized Concrete
I nterceptor Trench around perineter

6751 Linear feet

15% TDC
2% TDC
5% TDC
15% TDC

cosT
(%)

147, 200

1,914, 200

1,500

88, 100
2,151, 000

322,700

43, 000

NA

322,700
2, 839, 400



10.
11.

Tabl e D 3.

Al ternative B
CAPPI NG COST ESTI MATE AT LF-04

Annual Operating and Mi ntenance Costs

WIllianms AFB
Proj ect - 409735. 30. 23. 001
CS-WoULS4 - 03/22/93

UNI T COSTS
COST COVPONENT (%)
Qperating |abor (a) 50

Mai nt enance (2% TDC)
Material s

Uilities

Di sposal

Pur chased services
Moni t ori ng G oundwat er 4404
Sanpl es (6 sanpl es)
Admi ni stration
Dat a eval uation 70
SUBTOTAL OPERATI NG COSTS
I nsurance, permts, taxes
Rehabi litation costs
Cont i ngency
Periodic site review (b)
TOTAL ANNUAL OPERATI NG COST (+50% -30%)

UNITS / CosT
UNIT QUANTI TY PERI OD ($/ year)
hour (hr) 72 hr/ year 3, 600
0
NA
NA
NA
sanpl i ng 2 sanpl i ng/ year 8, 800
event events
hr 24 hr/ 6 nonths 3, 400
15, 800
NA
NA
2,400
20, 000
38, 200



